
ADt-Ai62 563 ARMlED SERVICES VOCATIONAL APTITUD BATTERY- EQUATING 1/2
AND IMPLEMENTATION 0 (U) AIR FORCE HUMAN RESOURCES LAB
BROOKS AFB TX M J REE ET AL NOV 95 AFNRL-TP-85-21

UNCLASSIFIED F/G 5/iB NL

EEmhEEmhshEEEI
EEEEohhEEmhEEI



p.1.0

AI

&j.

IlU IA l 2

! Em

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS- 1963-A

IL
|1 " I' m " ' tl .T ';' L,.'"', ,' ; - . - ¢T-.,-,-.- ,J '.'' ' . ., --. :.,. . ..

* ' ' .. =' "*~ w ' .- , .* Jr '.,., .'*A". ,- . ," ,.,,w u . ,%



AFHRL-TP-8S-21

ARMED SERVICES VOCATIONAL APTITUDE BATERY:AI FOI FORMS 11, 12, AND 13 IN THE

1980 YOUTH POPULATION METRC

U
R1Malcolm James Ree

V| John R. Welsh, MaJor, USAF
(D Toni G. Wegner, Captain, USAF
Inf A mAN es A. Earles

tMANPOWER AND PERSONNEL DIVISIONNBrooks Ar Force Base, Texas 78235-5601

R
November 1985

E Final Technical Paper for Period May 19M - October 19840 ILI

1 U
R Approved for public release; distribution unlimited.

1. E

S LABORATORY

AIR FORCE SYSTEMS COMMAND
BROOKS AIR FORCE BASE, TEXAS 78235-5601



NOTICE

When Government drawings, specifications, or other data are used for any

purpose other than in connection with a definitely Government-related
procurement, the United States Government incurs no responsibility or any
obligation whatsoever. The fact that the Government may have forMlated or
in any way supplied the said drawings, specifications, or other data, is
not to be regarded by implication, or otherwise in any manner construed, as
licensing the holder, or any other person or corporation; or as conveying
any rights or permission to manufacture, use, or sell any patented

invention that may in any way be related thereto.

The Public Affairs Office has reviewed this paper, and it is releasable to

the National Technical Information Service, where it will be available to
the general public, including foreign nationals.

This paper has been reviewed and is approved for publication.

NANCY GUINN VITOLA, Technical Director
Manpower and Personnel Division

RONALD L. KERCHNER, Colonel, USAF
Chief, Manpower and Personnel Division

-5



SECURITY CLASSIFICATION OF THIS PAGE /a 54 P

REPORT DOCUMENTATION PAGE
la REPORT SECURITY CLASSIFICATION lb. RESTRICTIVE MARKINGS

Unclassified
2a SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT

Approved for public release; distribution unlimited.
2b DECLASSIFICAIFION ' DOWNGRADING SCHEDULE

4 PERFOOMING ORGANIZATION REPORT NUMBER(S) 5 MONITORING ORGANIZATION REPORT NUMBER(S)

AFHRL-TP-85-21

6a NAME OF PERFORMING ORGANIZATION 6b OFFICE SYMBOL 7a NAME OF MONITORING ORGANIZATION

(If applicable)

Manpower and Personnel Division AFHRL/MOAE

6c. ADDRESS (City, State, and ZIPCode) 7b ADDRESS (City, State, and ZIP Code)

Air Force Human Resources Laboratory
Brooks Air Force Base, Texas 78235-5601

Ba. NAME OF FUNDING/SPONSORING 8b OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (If applicable)

Air Force Human Resources Laboratory HQ AFHRL

Sc. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
Brooks Air Force Base, Texas 78235-5601 PROGRAM PROJECT -- TASK WORK UNITELEMENT NO. NO. NO. ACCESSION NO.

62703F 7719 18 46
62703F 7719 18 19

11 TITLE (include Security Classification)

Armed Services Vocational Aptitude Battery: Equating and Implementation of Forms 11, 12, and 13 In the 1980
Youth Pooulation Metric

12 PERSONAL AUTHOR(S)

Ree. Malcolm James: Welsh. John R.& Wegner. Toni G.; and Earles t Jams A.
13a. TYPE OF REPORT 113b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) I5. PAGE COUNT

Final I FROM NayJL TO t I November 1985 116
16 SUPPLEMENTARY NOTATION

17 COSATI CODES 18 SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP abilities testing enlistment selection

-__ Armed Services Vocational Aptitude Battery equipercentile equating
enlistment classification linear equating (Cont'd)

9 AB STRACT (Continue on reverse if necessary and identify by block number)

-'The Armed Services Vocational Aptitude Battery (ASYAB) is routinely updated in order to replace obsolete
items, to take advantage of advances of psychometrics, and to lessen the exposure of the battery to
compromise. This paper documents the equating of new versions of the ASVAB Forms 11, 12, and 13 to ASVAB Form
8a, the reference test. The new tests were equated on a new score scale developed from a 1980 sample of
American youth ages 18 through 23. The study des. bes the equating design, the methods used in equating the
new forms to the chor test, the description of-ssues surrounding the speeded subtests of the ASVAB, and a
description of thfresolution of the issues. Three equating methods were accomplished and compared for samples
of military recruits and applicants. Results of the equatings revealed that a linear conversion table, based
on applicants tested in the Military Entrance Processing Stations, would serve for five of the six new tests,

and a linear conversion table based on linear equating of military recruits in Recruit Training Centers would
be satisfactory for the remaining version. Special studies to adjust scores on the speeded subtests of the
ASYAB are described in this paper, and resultant tables are presented.

r

20. DISTRIBUTION/AVAILABILITY OF ABSTRACT 21. tBS'RAC]TfJE(URITY CLASSIFICATION
r!JUNCLASSIFIED/UNLIMITED 01 SAME AS RPT C3 DTIC USERS nc assI e

22a NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE (Include Area Code) 22c OFFICE SYMBOL

INFO Office 1 512 536-3877 AFHRL/TSR

DD FORM 1473,84 MAR 83 APR edition may be used until exhausted. SECURITY CLASSIFICATION OF 7H15 PAGE
All other editions are obsolete. Uclassfed



SV - -. - -- " r

Item I8 (Concluded):

military enlistment test

Profile of American Youth

smoothed equipercenttl* equating

speeded subtests

"V

-;

4 , -



AFHRL Technical Paper 85-21 November 1985

ARMED SERVICES VOCATIONAL APTITUDE BATTERY:

EQUATING AND IMPLEMENTATION OF

FORMS 11, 12, AND 13 IN THE

1980 YOUTH POPULATION METRIC

Accession For

NTIS GRA&I
DTIC TAB

Unannounced

Justification

By
Distribution/

Malcolm James Ree Availability Codes

John R. Welsh, Major, UJSAF Avail and/or
Toni 6. Wegner, Captain, USAF Dist Special

Jams A. Earles

MANPOWER AND PERSONNEL DIVISION

Brooks Air Force Base, Texas 7823S-5601

N

Reviewed by

Malcolm Jams Res

Chief, Enlisted Selection and Classification Function

Submitted for publication by

Lonnie D. Valentine, Jr.

Chief, Force Acquisition Branch

This publication is primarily a working paper.

It is published solely to document work performed.



SLMY

This paper describes the equating of the Armed Services Vocational
Aptitude Battery (ASVAB) Forms 11, 12, and 13 to the reference test, ASVAB
Version 8a. This paper deals with: (a) the equating study design, (b)
the methods used in equating, (c) the results of the equating, and (d) the
resolution of issues surrounding the speeded subtests of the ASVAB.

The equating study was planned as a two-phased, equivalent groups design
using applicants for the armed services at Military Entrance Processing
Stations (MEPS) and service recruits at Recruit Training Centers (RTCs).
63,000 applicants took partial batteries of one of the six parallel forms of
the newly developed candidate ASVABs (version lla) and like-named subtests
from ASVAB 8a and approximately 14,000 recruits took one of seven complete
batteries at RTCs. Equatings were separately accomplished for linear,
equipercentile, and smoothed equipercentile equating methods in both RTC and
MEPS samples. Comparison of the various equating methods was accomplished
using several deviation indices computed on raw scores for weighted and
unweighted samples. Results of the comparisons revealed that one version of
the candidate forms (version 12a) was deviant from the other five versions
and a separate conversion table, based on a linear equating of that version
in the RTCs, would be satisfactory for operational use.

Conversion tables based on linear equating of ASVAB version lla in the
MEPS appeared satisfactory for the remaining five versions. Comparison
between the linear equating method and the other methods revealed very small
differences; hence the linear equatings method was chosen for both the RTC
and MEPS because fewer parameters needed to be estimated.

Issues surrounding differences in performance between subjects in the
1980 youth population and military applicants on the two speeded subtests
(Numerical Operations and Coding Speed) of the ASVAB were described and
resolution of the issues proposed. Adjustments to the proposed conversion
tables were accomplished using linear equating for the Coding Speed subtest
and smoothed equipercentile equating for the Numerical Operations subtest.
Evaluation of the speeded subtest issue indicated that the differential
performance of the normative population could be satisfactorily accounteo
for by differences between the answer sheets used in the standardization
study and the operational answer sheets. Adjustments to the 19b0 score
scale using linear and smoothed equipercentile equating satisfactorily
accounted for all differences in performance between applicants and the 19bu
youth sample. Finally, operational conversion tables were proposed and
included in this paper. Based on the results of the equating study and the
resolution of the speeded subtest issues, it is recommended that the ASVAB
Forms 11, 12, and 13 be implemented, using the 1980 youth population metric,
and that an Initial Operational Test and Evaluation of the conversion tables
be accomplished.
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PREFACE

This technical paper describes the equating of the newly developed Armed
Services Vocational Aptitude Battery (ASVAB) Forms 11/12/13 to ASVAB version
8a. The equating of the new versions of ASVAB was accomplished to transfer
normative information based on the 1980 youth population scores on ASVAB
8a. Developmental information contained in this paper came from the
Ominibus Item Pool and Test Development Project (Contract F-33b15-8l-C-OO2U),
completed by Assessment Systems Corporation, St Paul, MN, for the Air Force
Human Resources Laboratory (AFHRL)

Appreciation is expressed to Dr William Alley of AFHRL and to members of
the Defense Advisory Committee on Military Personnel Testing for their
suggestions and contributions to this project.

-I

d. '.



TABLE OF CONTENTS

Page
I. INTRODUCTION ....... ......................... 1

11. BACKGROUND....... ... .... . . . . . . . . . . . . 1
The ASVAB .. . . . . .. . . .. . . . . .. . . . . . . . 1

Composites ............ ....... ............. 2
1944 Norms ............................................... 3
Norms and Equating . ........... . . . . . . 3
1980 Norms.. . . . . ... . . . o . o.

, Speeded Subtest Issue . . . . . . . . . . . .5

III. PART I. EQUATING STUDY DESIGN AND OPERATIONAL PLAN . . . 6
Study Design and Rationale . . . . . . . . . 6

IV. PART II. CONDUCT AND RESULTS OF EQUATING STUDY . . . 8
Data Editing . .. . .. - 8

Military Entrance Processing StationsData . . . . .... 9
Recruit Training Center Data . . o . . . . . . o . . o . 9
Demographics . . . . . . . . . . o . . o . . . .. . . . . . 10

V. PART III. EQUATING AND TABLE DEVELOPMENT . . . . . . . o,. . 13
Equating Data . . . . . . . . . . . . . . . . . . . . . . 14
MEPS Tables . . . . . . . E . . . . . . . . . . . . . . . 15
RTC Tables ....... ........... 15
Graphic Representation of Equatings ........... 15
Table Evaluation . . . . . . . . . . . . . . . . . . . . .. 16

VI. PART IV. ISSUES SURROUNDING THE SPEEDED SUBTESTS . . o . . % 19The Issue . . . . . . . . . . . . . . . . . . . . . 9

Definition of Issue . . V . . . . .. 0. .. . . . . 0 19
Issue Resolution . . . . : : : : : : : : : : : o , 20
Final ASVAB 8a Normative Tables-" . . 22
Final ASVAB 11/12/13 Conversion Tables o . . . . . . 22

VII. CONCLUSION . . o . o o . . . . . . . . . . * - - * . * * 23

REFERENCES . . . . . . . . . . . . . . . .... . . . ... 24

APPENDIX A Raw/Composite Score Deviation Analyses for Linear
arid Equipercentile Equating Tables . . . . . . . . . o 25

B OPLAN, Calibration Study for ASVAB
Forms 11/12/13, 15 Oct 1982 . o . . . ..0. . . . . .. 34

C Equating Graphs . . . * -48
D Raw Score Frequencies EPS (ASVAB ila)'andRTCs : . . . 67
E Air Force Operational Conversion Tables for ASVAB

Forms 11/12/13 Using 1980 Youth Population . . . . . . 74
F US Army Conversion Tables ASVABs 11/12/13/14

1980 Composite Score Equivalents . . . o . . . . . 84
G US Marine Corps CONVERSION TABLES ASVABs 11/12/13/14

1980 COMPOSITE SCORE EQUIVALENTS . - 16
H US Air Force Aptitude Composites ASVABs 11/12/13/14

1980 PERCENTILE SCORE EQUIVALENTS . . . . . . . . . 0

I Raw Score Conversions (Half Point) of AFQT
to Percentiles in 1944 and 1980 Metrics . ...... .104

Sii



LIST OF TABLES

Table Page

I ASVAB Subtests . . . . . . . . . .......... 2

2 Composites for ASVAB 8/9/10 ... ............ . 4

3 Subtests included in Experimental Booklets
Administered in the MEPS .. ........... 8

4 Results of Data Editing in the MEPS . . . . . . .. 9

5 Form Numbers assigned to Booklets used in the RTCs . 10

6 Results of Data Editing in the RTCs ......... ... jo

7 Demographic Summary for MEPS Samples
(In Percentages) . . ........ . . . . . . 11

8 Demographic Summary for RTC Samples
(In Percentages) .. .. . . . . . . . . . . . . . 12

9 Standardizing Transformations ............ . . 1

10 Speeded Subtest Comparisons ............ 18

11 Conversion of NORC Scores to
Operational Scores for NO and CS .... ......... 21

RV

iv



EQUATING AND IMPLEMENTATION OF ARMED SERVICES
VOCATIONAL APTITUDE BATTERY: FORMS 11, 12, AND 13

IN THE 1980 YOUTH POPULATION METRIC

I. INTRODUCTION

This paper describes the equating of the Armed Services Vocational
Aptitude Battery (ASVAB) Forms 11/12/13 to ASVAB version 8a (establishea as
the reference test). The equating was accomplished in order to transfer
normative information, based on the 1980 Youth Population scores on ASVAB
version 8a, to ASVAB Forms 11/12/13. This paper further addresses issues
surrounding the 1980 Youth Population scores on the speeded subtests and the
resolution of those issues.

The paper gives a brief background description of the ASVAB, which
applies to the current Forms 8/9/10 as well as to the new Forms 11/12/13.
Only brief mention is made of the actual development of Forms 11/12/13. The
main subject of this paper is the equating of the new forms. The body of
the paper is divided into four parts: (a) the equating design, (b) the
actual equating, (c) the results of the equating, and (d) the resolution
of issues surrounding the speeded subtests of the ASVAB. A detailed
exposition of the development of the new forms is available in Prestwood,
Vale, Massey, and Welsh (1985).

II. BACKGROUND

The ASVAB is the selection and classification test used for enlistment
qualification and job placement in the Army, Navy, Air Force, Marine Corps.
and Coast Guard. The research and development (R&D) in support of the ASVAB
is performed by the Air Force as the executive agent for ASVAB R&D in the
Department of Defense (DOD). The Air Force Human Resources Laboratory is
the lead personnel research laboratory for ASVAB R&D and, with the
cooperation of other service laboratories, was the principal agency
responsible for the development and equatings of the new ASVAB Forms
11/12/13. The operational administration of the test battery is performed
by the Military Entrance Processing Command (MEPCOM) under the executive
direction of the Department of the Army.

The ASVAB

The ASVAB is a multiple aptitude battery currently consisting of 10
subtests that measure verbal, mathematical, technical, and speeded
performance in a testing session of approximately 3 hours. Eight of the
subtests are power subtests; two are speeded. Table I provides the name,
abbreviation, length, and power/speed classification of the subtests.

- !
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Table 1. ASVAB Subtests

Name Number of Items Power/Speed

General Science (GS) 25 Power

- Arithmetic Reasoning (AR) 30 Power

Word Knowledge (WK) 35 Power

Paragraph Comprehension (PC) 15 Power

Numerical Operations (NO) 50 Speed

Coding Speed (CS) 84 Speed

Auto & Shop Information (AS) 25 Power

Mathematics Knowledge (MK) 25 Power

Mechanical Comprehension (MC) 25 Power

Electronics Information (El) 20 Power

Each form of ASVAB has two versions (e.g., Form 11 has versions lla
and lib). The two versions of a given form have four subtests (AR, WK, PC, and

NO) in which there are no common items between versions and six subtests

(GS, CS, AS, MK, MC, and El) which are identical between versions except for
slight differences in item order. The four unique subtests are often referred
to as the head of an ASVAB and the six common subtests are called the tail.
Each form thus has two versions that have unique heads but a common tail.
Every 3 or 4 years, another set of three forms (six versions) of the ASVAB is
developed and implemented. This periodic replacement is accomplished in order
to minimize the effects of test exposure, to replace test items that may
become obsolete, and to take advantage of advances in psychological
measurement.

Composites

ASVAB subtest scores are combined into composites for selection and
classification purposes. The general selection composite, the Armed Forces
Qualification Test (AFQT), is used by all the services and the DOD
headquarters to report on one aspect of the quality of enlisted accessions.
The AFQT is also the measure used by Congress to track the mental
qualification of the enlistees in the various services. AFjT scores are
created by summing the raw scores of AR, WK, PC, and half-weightea NU and by
converting this sum of raw scores to a normative percentile score (see
Appendix A). The percentile is currently referenced to a World War II
mobilization population.

Apart from the general selection composite used primarily for reporting
purposes, a second kind of composite is used by the services for selection and
classification. The individual services have their own unique career fields

and require a special mix of aptitudes in their recruits. For this reason,
selection and classification is accomplished using service-specific composites.

A2



For a number of years, the individual services have each chosen to base

their composite scores on sums of standardized subtest scores (SSSs). The
subtest raw scores are standardized via a linear transformation to a mean of
5U and a standard deviation of 10. In addition, the raw scores of WK and PC
are added together to form a composite called Verbal (VE), which is also
standardized to a mean of 50 and a standard deviation of 10. In practice VE
is treated as an eleventh subtest. These subtest standard scores are
restricted to the range of 20 to 80.

Each service chooses its own method for creating operational composite
scores from the SSS; usually based on validity infomation related to success
in the services' technical training schools. The Air Force associates the
percentile scores, based on a reference population, with each composite SSS.
The Army, Marine Corps, and Coast Guard transform the SSSs to composite
standard scores with means of 100 and standard deviations of 20 via anotner
linear transformation. The Navy uses the SSSs, as operational scores, witnout
further manipulation. Table 2 gives the current composites for ASVABs
8/9/10. The Marine Corps and Army are changing their composites for ASVABs
11/12/13.

1944 Norms

Current ASVABs (Forms 8/9/10) and past ASVABs have been normeo to a
reference base of approximately 1,000,000 World War II men in uniform, tested
in December 1944. This reference group is called the 1944 mobilization
population or the WWII mobilization population. The reference tests used to
generate the 1944 norms were the Army General Classification Test, Form lc,
and the Navy General Classification Test, Form 1 (Stuit, 1947; Uhlaner &
Bolanovich, 1952). The score metric based on the 1944 mobilization population
is frequently termed the 1944 metric or the 1944 scale.

Tests are scaled in the 1944 metric by equating or calibrating.
Calibration and equating are the same mathematical process--if the two tests
are content parallel, of the same difficulty and the same reliability, the
process is equating; otherwise the process is called calibrating (see Angoff,
1971 for an elaboration of this distinction). Each new form of the ASVAB has
been calibrated to a reference test which has been previously calibrated in
the 1944 metric. The 1944 metric is then passed on to scores on the new
test. ASVAB Forms 8/9/10 service composites and the AFQT were calibrated to
the 1944 metric with a 19bOs selection test, Armed Forces Qualification Test,
Form 7a. Details of this calibration and its evaluation are found in Ree,
Mathews, Mullins, and Massey (1982).

Norms and Equating

ASVAB norms are thus dependent on two separate procedures: the equating to
a reference test, and the (usually long since accomplished) norming of the
reference test. It is not feasible to develop a new reference scale for each
new set of ASVABs because the operational selection and classification
procedures are metric dependent and would have to be unique to each new set of
ASVABs. However, when operational scores in 1984 depend on a chain of

3



Table 2. Composites Equated for ASVAB 11/12/13

Service Composite Definition

All AFQT WK+PC+AR+ l/ NO
VE WK+PC

Army ARGT VE+AR
ARGM MK+EL+AS+GS
AR EL AR+MK+E I+GS
ARC L N04-CS+VE
ARMM NO+AS+MC+L I
AR SC NO4-CS+AS+VE.
AR CO C S+AR+MC+AS
ARF A AR+CS+MC+MK
AR OF NO+AS+MC+V E
AR ST VE+MC+MK+GS

Navy NEL AR+MK+L L+GS
NE AR+G6S+ 2MK
NC L NO+CS+VE
NGT VE+AR
NM VE+MC+AS
NE 6 MK+AS
NAM VE+MC
NC T VE+AR+NO+CS
N NF MK+EI+GS
NH-M VE -MK+GS
N ST VE+AR+MC
N TM AR+MC

Air Force AFM MC+GS+2AS
AFA NO4CS+VE
AFG VE+AR
AF E AR+MK+E I+GS

'VMarine Corps MCMM AR+E I+MC+AS
MCCL VE +MK+CS
MCGT VE+AR+MC
MCE L AR+MK+E I+tS
MCGM GS+AS+MK+E I
MC CO NO+AS+VE
MCFA AR+AS+VE

fm
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equatings of tests back to 1944, it is reasonable to assume a given
operational test score earned in 1984 may not indicate exactly the same
aptitude as that score indicated in 1944. This scale drift is highly
undesirable.

1980 Norms

In addition to the possibility of scale drift over time, other factors
weigh against the continued use of the 1944 norms. The norms are male
norms, and the services have been enlisting large numbers of women. Also,
knowing the mental ability of a service's accessions relative to 1944
military men does not allow service personnel managers to know how the
services are doing relative to the current market of potential enlistees in
the 1980s--an important concern in this volunteer (nondraft) era.

In order to provide current norms, the DOD and the services, in
cooperation with the Department of Labor, sponsored the Profile of American
Youth study. This study used the testing of a weighted probability sample
of American youth on which to establish current national norms for the
ASVAB. The National Opinion Research Center (NORC) of the University of
Chicago, under contract with the DOD, tested about 12,000 youths on ASVAB
Form 8a, from July through October 1980 (Office of the Assistant Secretary
of Defense, 1982). This sample was weighted to represent American youths,
ages 16-23 years of age. A subset of this sample, 18-through 23-year-old
males and females, formed the new reference population for the ASVAB and is
referred to as the 1980 Youth Population.

Subtests of the ASVAB 8a were standardized in the Youth Population.
Composite sums of standard scores were transformed to a 1980 score scale.
Comparisons have been made between the 1944 score scale and the new 1980
score scale (see Maier & Sims, 1982; Ree, Valentine, & Earles, 1985). The
construction of a 1980 Youth Population norm permits scores for future
ASVABs to be stated in the 1980 metric. This can be done by equating new
test scores to ASVAB version 8a. Thus, ASVAB Forms 11/12/13 were equated to
version 8a in order to permit the reporting of ASVAB Forms 11/12/13 scores
in the 1980 metric. An Initial Operational Test and Evaluation (IOT&E) is
planned to check the accuracy of these equatings. An IOT&E involves the
recomputation of conversion tables and comparisons of these tables with the
operational tables used at implementation. Data are collected on all new
versions and the reference test at all the Military Entrance Processing
Stations (MEPS) during the first 3 months of operation. The first IOT&E of
ASVAB was conducted shortly after the implementation of ASVAB 8/9/10 in
October 1980, and the second IOT&E was tentatively scheduled for
October 1983 after the planned implementation of ASVAB 11/12/13 in the 1980
metric.

Speeded Subtest Issue

Shortly after the decision was made to implement ASVAB Forms 11/12/13 in
the 1980 metric, some anomalies were noted by Sims and Maier (1983) on
speeded subtest performance between the 1980 youth population and military
applicants/recruits. The 1980 youths performed relatively more poorly on
the speeded subtests when compared to military applicants/recruits.

" " e ,.; . <5



Review of the Youth Aptitude Profile Study (McWilliams, 1980) revealed that
the 1980 youth sample responded to ASVAB 8a on answer sheets that werp
different from operational answer sheets used by military applicants. An
experimental study on Air Force recruits by Earles, Wegner, Ree, and
Valentine (1983) identified the type of answer sheets used in the Youth
Aptitude Profile study as the probable source of the anomaly. A subsequent
investigation of the answer sheet differences using military applicants
(Wegner & Ree, 1985), replicated the early findings and provided a
conversion table to adjust for the effects of the "slower" (non-operational)
answer sheet.

Subsequent sections of this paper will cover in detail the equating of
ASVAB 11/12/13 and the subsequent adjustments to the 1980 score scale to
account for the differential performance of the normative group on the
speeded subtests of the ASVAB.

III. PART I. EQUATING STUDY DESIGN AND OPERATIONAL PLAN

Six new versions of the ASVAB were developed through an iterative
process that successively culled candidate test items using three samples of
examinees of increasingly broader ability range. The first round of item
culling was accomplished using a sample of Air Force recruits, while the
second sample used recruits from all the services' training centers.
Finally, candidate ASVABs were administered to a large sample of applicants
at the MEPS. Each successive sample was more expensive in terms of time,
disruption, and cost. This process yielded six new candidate versions of
the ASVAB, and these contained six unique AFQTs and three unique
classification portions of the battery (six heads and three tails). The
development of the items and candidate forms is described in detail
elsewhere (Prestwood, Vale, Massey, & Welsh, 1985). These six candidate
versions were designated lla, llb, 12a, 12b, 13a, and 13b and were equated
to ASVAB 8a using data collected between January and March of 1983. The
equating study design and the plan to implement that design were generated
by the Joint Services Selection and Classification Working Group and
approved by the Defense Advisory Committee on Military Personnel Testing
(DAC) in August 1982.

Study Design and Rationale

The design of the equating study for ASVAB Forms 11/12/13 equated the
new tests to a reference test (ASVAB 8a) that was parallel in content to the
candidate batteries. ASVAB Forms 11/12/13 were constructed to be parallel
in content, difficulty, and reliability to the reference test (ASVAB 8a) by
the method of stratified parallel forms described elsewhere (Ree, Mathews,
Mullins, & Massey, 1982). Because the new batteries were content parallel,
an equating, as opposed to a calibration, was conducted.

If there were no constraints, an optimal equating study would have new
ASVAB forms and the reference test (ASVAB 8a) administered under conditions

. that closely mimic the operational testing environment. The complete
I battery of a new version and of the reference test would be administered to

a single group of randomly selected applicants for military service.
However, adding the testing time required for one additional battery at the

6



MEPS would cause a large number of applicants to be held over an additional
day with room and board costs. It would also be costly in terms of overtime
hours required for Office of Personnel Management (OPM) test administrators,
and regulations limit the number of overtime hours permitted such testers.
There are also fatigue and motivational concerns. Therefore, the MEPS
management strongly urged the minimum testing time per applicant consistent
with technically sound practice.

Consequently, an alternative design was developed to equate ASVAB Forms
11, 12, and 13 to ASVAB version 8a. This design was the most defensible,
given the operational realities of time, cost, and administrative control at
the MEPS. The alternative design also minimized MEPS disruption and
examinee burden.

All six versions of the candidate ASVABs were constructed to be

parallel; therefore, equating any one version should be tantamount to
equating all versions. This permitted a two-phase equating design. One
candidate version was selected for equating in the MEPS, and all six
candidate versions were administered in Recruit Training Centers (RTCs). In
both the MEPS and RTC samples, the reference battery, version 8a, was also
administered. The RTC full-battery administration of version 8a would allow
the development of equating tables for any candidate version should it be
found not quite parallel. An equivalent groups design (Angoff, 1971) was
used to minimize additional testing time by allowing each examinee to take
only one test version (a candidate ASVAB or the reference ASVAB).

i, order to further minimize additional testing time in the MEPS,
partial, as opposed to full, batteries were administered. Nine partial
batteries were constructed from subtests from the most central version of
the candidate ASVABs and nine from the like-named subtests from ASVAB 8a.
The most central of the candidate ASVAB versions was determined by selecting
the set of experimental subtests having the lowest root mean square
deviation (RMS) between the estimated true-score distributions of the
subtests and the average of the experimental subtests (Prestwood, Vale,
Massey, & Welsh, 1985). Composition of these partial batteries was
determined such that all unique combinations of ASVAB subtests representing
service aptitude composites and the AFQT were contained within at least one
of the booklets. Table 3 gives the composition of the nine partial
batteries.

Note this table was taken from Prestwood, Vale, Massey, & Welsh (l9b),
Table 22. Version lla was designated the "most central" and combinations of
ASVAB lla subtests were administered in the nine separate booKlets at b4
MEPS. Numbers of testing booklets provided each MEPS are indicated in the
MEPCOM Operational Plan (OPLAN) in Appendix B of this paper. Each MEPS
testing location received an equal number of each of the 18 test booklets.
These booklets were to be administered before production testing. Booklets
containing either subtests from ASVAB lla or the ASVAB 8a were alternately
distributed to applicants to assure equivalent samples. The plan called for
approximately 63,000 applicants, or about 3,500 examinees per booklet.
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Complete batteries of all six new versions ano Lhe A'tb 8a were
administered in 11 RTC locations to investigate pardllelism--both among the
new tests and with the ASVAB 8a. This design also allowed equating tables
for all versions to be developed from the full battery administrations. An
equivalent groups design, in which examinees were assigned to take one of
the seven complete batteries, was also employed in the RTC testing. This
insured equivalency of the groups. The RTC sample requirements were
estimated at 14,000 total recruits, or about 2,000 examinees per booklet.

Table 3. Subtests Included in Experimental Booklets
Administered in the MEPS

Subtest

Form GS AR WK PC NO CS AS MK MC El

,..,I X X
, "2 X X X X X X3 X X X X X4 X X X X X

5 X X X X X X
6 X X X X X
7 X X X X X
. X X X X X
9 X X X X

It is believed that the above plan represented the best compromise
between the operational realities and the technical requirements of the
equating. Both linear and equipercentile equatings were planned. The next
section deals with the actual equating study.

IV. PART II. CONDUCT AND RESULTS OF EQUATING STUDY

The equating design for ASVAB Forms 11/12/13 was accomplished as planned
during the first 3 months of 1983 in RTCs and MEPS.

Data Editing

A series of operations to check the quality of the data were performed
prior to actual analyses and equatings. The data editing was accomplished
in order to assure that the test booklets and forms were properly identified
and that the data were appropriate for equating. The first step in the
editing process verified the form number recorded by the examinee and
corrected miscoded form numbers. In the second step, item response
information was edited using likelihood ratios to eliminate suspect cases.
The editing operations were the same for both MEPS and RTC data. Cases in
the samples were rejected if (a) too few items were answered in any
subtest, (b) improbable response strings or patterns were observed, and
(c) the recorded answers matched other keys substantially better than that
of the coded form number, or (d) the scores on some of the subtests
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deviated substantially from predicted scores based on the regression of all
other subtests (in order to detect nonstandard administrations). A detailed
description of the data editing procedures is presented in Prestwood, Vale,
Massey, and Welsh (1965).

Military Entrance Processing Stations Data

A total of 78,182 tests were administered to applicants for the military
services in the MEPS. For the MEPS sample, nine experimental partial
batteries and nine similarily composed booklets with ASVAB 8a subtests were
administered. Table 4 provides a summary of the MEPS results of the editing
procedures. About 98% of the MEPS sample (76,545) was usable.

Table 4. Results of Data Editing in the MEPS

Category Number Percent of Total

Good Cases 76,545 97.91

Form-number problems 376 .48

Too few responses 416 .53

Key mismatches 179 .23

Patterned responses 107 .14

Deviant scores 559 .71

Total 78,182 100.00

Note this table was taken from Prestwood, Vale, Massey, & Welsh (1985),

Table 24.

Recruit Training Center Data

A ttal of 14,791 recruits were tested in the RTCs. Experimental and
reference test booklets were assigned three-digit form numbers that used
modular arithmetic so that each three-digit form number was a triply
redundant index of the test version. Thus, the first digit of each form
number was the same as the assigned index number; the second number was the
index number plus four, modulo ten; and the third number was the index
number plus ten, modulo ten. This was done in order to recover as much
examinee-miscoded information as possible. Table 5 gives the form numbers
assigned for RTC testing. Results of the editing of RTC data are shown in
Table 6. About 97% of the 14,791 recruits tested in the RTCs provided
usable data for the equating.

9



Table 5. Form Numbers Assigned to
Booklets Used in the RTCs

Version Form Number

lla RTC 158
lb RTC 269
12a RTC 370
12b RTC 481
13a RTC 592
13b RTC 603
8a RTC 714

Table 6. Results of Data Editing in the RTCs

Category Number Percent of Total

Good Cases 14,325 96.8b

Form-number problems 360 2.43

Too few responses 62 .42

Key mismatches 10 .UM

Patterned responses 17 .11

Deviant scores 17 .11

Total 14,791 99.99 a

aTotal percentage does not equal 100.00 due to rounding.

Note this table was taken from Prestwood, Vale, Massey, & Welsh (1985),
Table 20.

Demographics

Demographic data collected in the MEPS and RTCs were examined in order
to detect any anomalous variation that might cast doubt on the equivalency
of the groups. Table 7 shows the demographic characteristics of examinees
tested in the MEPS. Each of the 18 test forms was administered to
approximately 4,000 examinees. The demographic characteristics of this
sample appeared representative of the applicants at the MEPS. Table 8 shows
the demographic characteristics of the examinee samples in the RTCs. Most
of the approximately 2,000 examinees taking each form had at least a high
school diploma consistent with known characteristics of armed services
accessions. The data in Table 8 indicate only minor sampling fluctuation
between groups for each of the seven complete batteries administered in the
RTCs.

10
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Table 7. Demographic Summary for MEPS Samples (In Percentages)

Configuration

Characteristic 1 2 3 4 5 6 7 8 9

Experimental Subtests (ASVAB Form lla)

Sex
Male 84 84 83 82 83 83 84 84 83
Female 15 16 16 17 17 lb 16 lb 17
Omit/Miscoded 01 01 01 Ul 01 01 01 01 01

Population Group
American Indian 01 01 01 01 01 01 00 01 01
Spanish American 05 06 05 05 05 05 04 06 04
Asian 00 01 01 01 01 01 01 01 01
Black 23 22 23 25 23 26 25 23 27
White 68 68 69 66 69 66 67 67 66
Other 01 01 01 01 01 01 U1 01 01
Omit/Miscoded 02 01 01 01 01 01 00 0 01

Testing Site
MEPS 20 21 22 25 25 2b 23 30 3b
PET 27 26 22 25 27 24 30 23 22
OPM 52 50 53 49 46 48 45 42 40
nmi t/Miscoded 01 02 03 02 02 03 03 Ob 03

Number of Subjects 4431 4520 4304 4278 4127 4286 4265 449b 4510

Reference Subtests (ASVAB 8a)

Male 84 83 83 82 83 84 84 84 84
Female 15 16 17 17 17 16 15 lb 16
Omit/Miscoded 01 01 00 01 00 01 01 00 01

Population Group
American Indian 01 01 01 01 01 01 01 01 01
Spanish American 05 06 04 05 05 04 04 06 04
Asian 01 01 01 01 01 Ol 01 02 01
Black 23 23 23 25 21 24 23 24 27
White 69 68 69 65 71 68 b9 66 65
Other 01 01 01 01 U1 01 01 01 Ul
Omit/Miscoded 01 01 01 01 01 01 01 01 01

Testing Site
MEPS 19 22 22 24 23 22 22 28 34
tvkT 28 27 22 26 27 25 30 24 23
OPM 52 51 53 49 48 50 4b 42 40
Omit/Miscoded 01 02 03 02 02 04 03 06 03

Number of Subjects 4173 4254 4154 4117 3975 4073 4132 42b7 4183

Note. Vue to rounding, percentages may not add to IUU.
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Table 8. Demographic Summary for RTC Samples (in 2rre(tj i)

RTC Form Number

Characteristic 158 2b9 370 481 592 603 714

Sex
Male 83 83 83 83 83 83 83
Female 17 17 17 17 17 17 17
Omit/Miscoded 00 00 00 00 O0 U0 OU

Population Group
American Indian 01 01 0l 01 0l 01 01
Spanish American 04 05 04 04 04 05 U5Asian 01 01 Ol Ul 01 Ul 01

Black 18 18 18 17 18 18 17
White 74 73 74 7b 75 73 7b
Other 02 01 01 01 01 02 02
Omit/Miscoded 01 01 00 1 01 U0 00

Education Level
8 or less 00 00 00 00 00 U 00
9 02 02 01 02 02 02 01
10 03 03 04 03 03 03 04
11 03 03 03 03 03 03 03
12 14 14 13 13 14 13 14
GED 06 05 06 04 05 05 Ob
HS 34 34 36 34 34 34 3b
13+ 15 15 16 15 14 lb 16
Omit/Miscoded 23 24 22 25 24 24 22

Testing Site
Air Force

Lackland AFB 16 16 16 16 15 15 15
Amy

Ft. Bliss 03 03 03 03 03 03 U3
Ft. Dix 06 07 07 07 07 07 07
Ft. Jackson 18 17 17 17 17 18 17

Ft. Knox 08 07 08 07 08 08 08
Ft. Leonard Wood 06 06 06 07 Gb 07 07
Ft. McClellan 03 03 03 03 03 03 03
Ft. Sill 03 03 03 03 03 03 03

Marine
Paris Island 07 07 06 07 0/ U7 07
San Diego 06 06 06 07 06 Ob 06

Navy
Great Lakes 09 08 09 UV U9 0 09
Orlando 07 07 07 07 07 07 07
San Diego 07 07 07 07 07 U7 07
Omit/Miscoded 02 02 01 0l 0U 02 U

Number of Subjects 2055 2064 2040 205b 2050 203i 2021

Note. Due to rounding, percentages may not add to 100.
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As a check on the parallelism of the new ASVABs, summary score
statistics were computed for each subtest given in the MEPS and in the
RTCs. The mean, standard deviation, skewness, kurtosis, median, minimum,
and maximum values were computed. For the power tests administered in the
RTCs, the reliabilities (KR-2O) and standard errors of measurement were also
computed. The specific results of these analyses are detailed in Prestwood,
Vale, Massey, and Welsh (1985). ThL overall conclusion, based on the
descriptive statistics, was that five of the candidate forms were
statistically parallel and one was not. The implications of this
development 3re dealt with in the next part of this paper, on equatings of
each of theexperimental versions to the reference test.

V. PART III. EQUATING AND TABLE DEELOPMENT

Both linear and equipercentile equatings were accomplished. Linear
equating of tests is done by setting raw scores with common standard scores
or z-scores, on the two tests, equal. Thus, a raw score on one test is
equivalent to the raw score on the other test that shares a common z-score
(Angoff, 1971, pp. 568-573). A necessary condition for linear equating is
that the distributions of both tests are similar in shape.

Equipercentile equating is done by setting raw scores on two tests equal
if they have the same percentile rank in the samples on which equating is
done (Angoff, 1971, pp. 568-573).

Linear equating, by the nature of the transformation, always produces a
smooth equating line, but the equipercentile procedure occasionally produces
a jagged equating curve. Therefore, equipercentile equating transformations
are usually smoothed. Smoothing of equipercentile equating in this study
was accomplished by using cubic polynomial regression (Ree et a]., 1985).
In this procedure, the candidate test score was treated as the independent
variable and the reference test score was treated as the dependent
variable. The first, second, and third powers of the independent variable
(i.e., the candidate test score) were entered as independent variables into
a multiple regression equation and were fit to the old test scores. Since
it is possible that the cubic regression can produce an undesirable
non-monotonic equating curve, monotonicity was forced in the resulting
equating table. This was done by starting near the middle of each equating
curve and, going up toward higher scores, refusing to allow the score level
to fall. Similarly, when going down from the middle toward lower scores,
the score level was not allowed to rise.

A final problem encountered in equipercentile equating is the difficulty
in developing an equating curve at the tails of the score distribution if
no or few cases are observed. For example, if no scores are observed below

* a raw score of 5 on a given test, it is impossible, using the definitional
* .form of the equipercentile procedure, to equate scores below 5. In this

effort, scores beyond the distribution of available data were equated in the
following manner: The upper and lower scores that could be equated using
the equipercentile procedures were determined, as were scores one third of
the range down from the top score and one third of the range up from the
bottom score. Linear extrapolations to the tails of the distributions were
made using these scores.
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% These procedures were used to equate 10 raw-score subtests, two
raw-score composites (AFQT and VE), and 14 unique standard-sccr,, :omposites
from Table 2 for all six candidate versions. The raw-score composites wcie
simple sums of other raw scores. Thus, for the purpose of equating, the two
raw-score composites (AFQT and VE) were computed directly from the raw
subtest scores prior to equating and were then equated in the same manner as

j any other raw test score. Table 9 shows the transformations used to compute
standard scores from raw scores for each subtest. Means and standard
deviations in these transformation values were determined in the weighted
1980 Youth Population sample. The standard-score composites were computed
from subtest standard scores in a manner described below. These composites
of standard scores were then equated. Table 2 shows the compositio, of the
composites that were equated in this study.

STable 9. Standardizing Transformations

Subtest Transformation*

General Science [(I0/5.010) (Score - 15.950)j + 50
Arithmetic Reasoning [(10/7.373) (Score - 18.009)] + 50
Word Knowledge [(10/7.710) (Score - 26.270)j + 50
Paragraph Comprehension [(10/3.355) (Score - 11.011)] + 50

Numerical Operations [(10/10.985) (Score - 34.498)] + 50
Coding Speed [(10/16.247) (Score - 46.254)j + 50
Auto-Shop Information [(10/5.550) (Score - 14.317 ) + 50
Mathematics Knowledge [(10/6.393) (Score- 13.578)j + 50
Mechanical Comprehension [(10/5.349) (Score - 14.165)] + 50
Electronics Information [(10/4.236) (Score - 11.569)] + 50
Verbal Composite (VE) [(10/10.595) (Score - 37.281)j + 50

*Values of these transformations are based on the 1980 Youth Population,

ages 18-23.

Note. This table was taken from Prestwood, Vale, Massey, and Welsh
(1985), Table 56.

Equating Data

The 10 subtest scores and 2 raw-score composites were equated in the
MEPS and in the RTCs using linear and smoothed equipercentile procedures.
One linear and one smoothed equipercentile table was developed for each of
the 12 scores on each of the six candidate tests for the RTC data and for
the one ASVAB version used in the MEPS. In addition to each of these
individual tables, an average table was developed by taking the mean of the
entries in each of the six tables from the RTC data.

Standard-score subtest equating tables were developed by applying the
standardizing transformations shown in Table 9 to the raw-score equating
entries in each of the seven tables. Standard scores were computed only for

the 10 subtest scores and the Verbal Composite (VE). No standard scores
were computed for the AFQT composite because it uses a raw-score-to-
percentile conversion.

14



Final equating tables for the subtest raw scores were developed by
rounding the standardized scores to the nearest integer number. This
rounding was done after the standardized scores had been convertea from raw
scores.

MEPS Tables

The most central experinental version (ASVAB ]]a) was equated to the

reference test (ASVAB 8a) in the MEPS using nine different booklets for the
most central version and nine for the reference battery. Each booklet
contained subtests necessary to compute at least one service-specific
composite.

lo accomplish the raw-score equatings, data from all of the experimental
or ASVAB 8a versions administered in the MEPS were pooled so that all
examinees who took a given subtest were included. Using these pooled
samples, linear and smoothed equipercentile equating tables were developed
for the 10 subtest scores and the two raw-score composites. Two sets of
composite scores (linear and smoothed equipercentile) were then computed for
each military composite using the appropriate standard-score equating table
and the pooled sample of all examinees available for that composite.

RTC Tables

Individual version and average tables were constructed for composite
scores, using both linear and smoothed equipercentile procedures for subtest
and composite scores. The composite scores were calculated by applying the
like-named subtest standardized equating tables to the raw subtest scores.
For example, to construct the linear, individual-form, composite equating
tables for RTC 158 (ASVAB lla), the composite scores were computed by
summing the standardized equated scores based on the final linear equating
table for the RTC 158 subtests. To construct the average equipercentile
composite equating tables, the composite scores were computed by summing the
standardized equated scores based on the final average equipercentile
equating tables for the subtests across all versions. Thus, for each one of
the composites, 14 equating tables were developed using the RTC data. Six
individual tables and one average table were developed using the linear
procedure, and six individual and one average table were developed using the
equipercentile procedure.

Graphic Representation of Equatings

Appendix C contains the graphic representations of the equatings
compared in this sLudy. These graphs show the raw equipercentile, smoothed
equipercentile, and linear equatings of raw scores of version lla to the
like-named reference subtests in ASVAB 8a for MEPS data. The same equatings
are shown for RTC 370 (ASVAB 12a) based on the RTC data. Caution should be
exercised when examining the graphs of the equatings. In particular, the
scale for the various subtests change as a function of the length of the
subtest, but the length of the axes do not. This constraint is due to page
size and is a problem in all graphic interpretations. In short, differences
in the equating methods may appear to be accentuated for short subtests.
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Larger differences among the three types of equating lines occur at the low
end of the scale. Where the data become sparse, a verticai ii h , .r been
drawn on the equating graphs. Raw frequency tables are provided in
Appendix D.

Table Evaluation

Procedure. While several different types of equating methods were
compared in this study, only one method of equating could be chosen for any
given test version. Thus, the various equatings had to be evaluated to
determine which ones were to be accepted. Three questions had to be
answered before a decision could be rendered:

1. How many tables should be necessary for the six candidate versions?

2. If a single table were to be used, should it be the average RTC table
or should it be the ASVAB Ila (MEPS) table?

3. Should a linear or smoothed equipercentile table be used?

No absolute data were available directly addressing these questions
because there are no criteria upon which to evaluate the accuracy of
empirical equatings. In the absence of desired criteria, relative
information was used. Thus, instead of determining the absolute accuracy of
the tables, the differences among the tables were considered; if two
different types of tables produced essentially equivalent results, the
administratively more convenient of the two would be the table of choice.
In order to address the above questions, a series of table comparisons were
undertaken.

Equating tables were compared using three deviation measures computed on
raw scores, both weighted and unweighted. Bias was computed as the average
of the differences between corresponding entries in two equating tables.
The absolute average deviation (AAD) was computed as the average of the
absolute differences between corresponding entries in the two tables. RMS
was computed as the square root of the average of the squared differences
between corresponding entries in the two tables. These three deviation
measures were computed first by equally weighting all of the entries in the
tables and were computed again by weighting the entries by the score
frequencies of the examinees.

First, the six individual tables computed using the RTC data were
compared to the average of these tables. This comparison was done to
determine if an average table could be substituted for the six individual
tables, thus providing part of the information necessary to address the
first question. The score frequencies for each of the individual tables
were used in computing the weighted deviation measures.

Second, the ASVAB 8a tables were compared to the average RTC tables.
These comparisons demonstrated how different the new tests were from the
reference battery in order to further examine the efficacy of using a single
conversion table. The total sample of RTC examinees was used to provide
weights for the weighted deviation measures.
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Ihird, the ASVAB Form Ila MEPS tables were compared to the Ila RTC
tables, the average RTC tables, and the ASVAB 8a tables. These comparisons
were done to determine how the MEPS table differed from the RTC tables for
canuidate and reference tests and to provide information as to which tables
t.o use--MEPS or, RTC. The MEPS sample provided the frequencies for the
weighted statisticz in ,1! three of these comparisons.

Finally, oeviatinn measures for linear and equipercentile equatings were
compared to address the question as to which type of equating would best
serve the needs of the testing system.

Results. Fabli A-i (Appendix A) shows the deviations for subtests and
raw-score composites resulting from linear equating. The first six sets
show the deviations of the tables for the individual versions from the
average RTC table. The average bias for the subtests and raw-score
composites was smallest for the deviations between RTC 158 (ASVAB lla), the
version identified as most central on the basis of pretest information, and
the average RIC table. The AAD and RMS were, however, smallest when the RTC
603 (ASVAB 13b) table was compared to the average table. The weighted AAD
and weighted RMS sLatistics were also smallest for RTC 603. The weighted
bias was smulIest for RTC 481 (ASVAB llb). When the new versions were
compared to the average table, these deviations were uniformly highest for
RIC 379 (ASVAB 12a). The largest deviations for the AFQT scores were found
when the RTC 370 (ASVAB 12a) table was compared to the average RTC table.
The absolute value of bias, for instance, was 55 percent higher than the
next higher value for an individual AFQT table compared to the average AFQT
table.

Table A-2 (Appendix A) shows the deviation measures for the subtests and
raw-score composites resulting from smoothed equipercentile equating. When
the average deviations were compared for tables based on the six individual
versions and the average RTC table, the average deviations for the RTC 370
(ASVAB 12a) were generally largest. The unweighted deviation measures for
the individual AFQT tables, when compared to the average AFQT tables, were
higher for equipercentile equating than for linear equating. The weighted
deviation measures for the AFQT composite were remarkably similar for both
the linear and equipercentile table comparisons. The average weighted
deviation measures comparing the ASVAB 8a table and the average RTC table
were about the same as for the linear equating, but the unweighted
statistics were slightly higher for the linear tables. The unweighted
deviation measures for the AFQT composite were smaller for the comparison of
the MEPS table with the average RTC table than for the comparison of the
MEPS (ASVAB lla) table with the same version (ASVAB lla) administered in the
RTCs. Just the opposite was true for the weighted deviation measures.

Table A-3 (Appendix A) shows the deviation measures for the
standara-score composites resulting from the linear equating procedure. As
might be expected, because the subtests were equated prior to forming the
composites, the average bias indices were lower than for the individual
subtests. The average deviations between the tables based on the individual
versions and the average RTC table were more uniform across the versions
than were the average deviations of the subtests.
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Table A-4 (Appendix A) snows the clfviation measures for the smoothea
equipercentile equating tables for the standard-score cirpo ites. The
average deviations were generally higher than those observea for tnt 'ar
equating tables. The average bias between the RTC 370 (ASVAB 12a) table and
the average RTC table was much higher than the same figure for the linear
equating tables. The difference was due primarily to the large biases for
three composites--ARSC, AROF, and MCLU. These large biases do not show up
in the analyses of the linear tables.

Summar The Joint Services Selection and Classification Working Group
(JSS met in April of 1983 to consider the results of the equatings.
Based on the results of the comparison just described, version 12a was
considered to be less parallel than were the other forms. This is evident
from the deviation measures for linear equating in Table 10. The difference
was particularly large for the AFQT composite. The JSSCWG determined that
the optimal tables for operational use with Form 12a were the tables
developed based on the RTC 370 data.

Table 10. Speeded Subtest Comparisons

Answer Sheet Group

Test NORC Operationa.l

Mean SD Mean SD F Ratioa

Numerical Operations 32.639 8.748 35.829 8.889 281.17*
Coding Speed 45.594 12.211 46.930 12.582 24.95*

aDegrees of freedom are 1 and 8596. Type 1 error rate was set at
.01. F ratios significant at this level are indicated by an asterisk.

The JSSCWG concluded that linear equating tables would be used.
Comparisons between the linear and smoothed equipercentile comparisons
showed little difference between the two methods (Figures C-I through C-24
in Appendix C). The linear tables were chosen because they were less likely
to have been spuriously affected by sample-specific error. The graphs
presented in Figures C-25 through C-36 (Appendix C) show the trivial
differences among the subtest equatings in the RTCs and the MEPS. Versions
lla, llb, 12b, 13a, and 13b were sufficiently parallel for the same equating
table to be used for all five versions in operational testing. Tables
chosen for this purpose were the tables constructed from the experimental
subtests administered in the MEPS based on ASVAB Ila. These tables were
chosen, rather than average RTC tables, because they were basea on a large,
unrestricted sample of examinees in the population of interest.

The JSSCWG concluded that the new forms of the ASVAB (Forms 11/12/13)
could be implemented (with the tables discussed above) on I October 1963.
Approximately 1 month later, the Center for Naval Analysis published a
report documenting relatively large and consistent mean differences between
the performance of the subjects in the 1980 Youth Population and military
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applicants/recruits on the two speeded subtests of the ASVAB: Coding Speed

and Numerical Operations (Sims & Maier, 1983). The next part of this paper

deals with the nature and resolution of the issue raised by Sims and Maier

concerning the speeded subtests.

VI. PART IV. ISSUES SURROUNDING THE SPEEDED SUBTESTS

The Issue

* - Sims and Maiet (1983) compared the test performance of males in the 18-

through 23-year-old segment of the American youth sample to the results
obtained from several samples of male military applicants and recruits at
different aptitude levels. These comparisons revealed that the males of the
1980 Youth Population and a sample of male military applicants differed only
trivially on the eight power subtests of ASVAB 8a. There were notable
differences, however, in both the Numerical Operations (NO) and Coding
Speed (CS) subtests (both speeded tests). The differences were such that,
at each aptituae level, scores for those in the 1980 Youth Population were
consistently lower than scores for those tested in military testing
environments. The differences, after controlling for aptitude, were
estimated at about three raw-score points on NO and one-raw score point on
CS. Sims and Maier (1983) concluded that if the 1980 Youth Population were
used as the reference for the new ASVABs, with the proposed tables, the
speeded subtest scores of persons tested under military conditions would be
inflated. The projected amount of inflation ranged from about 4 percentile
points for the AFQT (which contains half-weighted NO), to about 13

" -. percentile points on the Air Force Administrative composite.

Definition of Issue

After Sims and Maier (1983) published their paper, a preliminary review
of the testing procedures used in both the Youth Aptitude Profile study and
the military testing environment led to three plausible hypotheses for the
differences found in the speeded subtest performance of the two groups. The
first hypothesis was that the differences found in the subtests reflected
inherent aptitude differences between civilian samples and military
samples. The second hypothesis, developed after careful consideration of
the test materials used in the Youth Aptitude Profile study, was that the
answer sheets used in the Profile study varied enough from the operational
ASVAB answer sheets (DOD 1304.12-C) to account for the differences in
speeded subtest performance. Finally, it was hypothesized that other
administrative differences in the Youth Aptitude Profile study versus
military testing environments (e.g., time of day tested, subject motivation)
were the sources of differential subtest performance.

Investigation (Earles et al., 1983) revealed that variations in the type
A -of answer sheets used by the two groups could account for almost all of the

differences in speeded subtest performance observed by Sims and Maier
(1983). Earles et al. (1983) based this conclusion on the results of a

'/ pilot study of approximately 500 Air Force recruits conducted during the
Ssummer of 1983. The results of the pilot study further suggested that

"- a adjustments could be made to the normative tables to equalize the effects

associated with the use of nonoperational answer sheets in the Youth
Aptitude Profile study. Because this pilot study was conducted on a small
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and highly restricted sample, a more comprehensive study was uroet Laken to
provide more complete information about the magnitude of the answer sneeL
differences and to provide more stable estimates of any adjustments to the
normative data.

Approximately 9,400 applicants for military service were tested in
October and November 1983 at 19 geographically dispersed MEPS in order toprovide confirmation of the results of the pilot study and to provide stable

adjustments to the 1980 reference population data. The details of the study
are reported in Wegner and Ree (1985). The following paragraphs present anoverview of the procedures used to correct or adjust the 198U reference
scale.

The results of the Wegner and Ree (198b) study indicated that the
differences observed by Sims and Maier (1983) between military samples and
the 1980 Youth Population were also found between two groups of military
applicants who used different answer sheets. Table 10 provides the results
of the comparisons of speeded subtests from Wegner and Ree (1985).

Issue Resolution

Because the '4egner and Ree (1985) results confirmed the findings from
the pilot study, equatings were performed to adjust the normative data. For
NO and CS, linear and equipercentile equatings were done to equate scores on
the Youth Aptitude Profile answer sheet to scores on the operational answer
sheet. Equipercentile equatings included unsmoothed and analytically
smoothed (linear, quadratic, and cubic polynomial regression) variations.
Constraints were imposed to insure monotonicity and to restrict equated
scores to the raw test score range. The first four moments of a
distribution (mean, variance, skewness, and kurtosis) were computed for the
two answer sheet groups on the NO and CS data, and several deviation indices
(BIAS, AAD, and RMS) were computed to compare the equatings.

For NO, difference in the shapes of the distributions of the two answer
sheet groups suggested that linear equating was inappropriate (Wegner & Ree,
1985). Deviation indices showed both the quadratic and cubic polynomial
smoothings of the equipercentile equatings to be reasonable smoothing
methods. The quadratic smoothing, however, involved fewer estimators than
cubic smoothing and would be expected to yield more stable values. lhus,
the method used for NO was a constrained equipercentile equating with
quadratic polynomial smoothing. Comparisons of the two groups on CS
revealed that the shapes of the distributions were almost identical. A
linear equating was therefore selected, and scores were constrained to keep
them within the range of the test.

The specified equatings resulted in real number scores designed to make

performance on Youth Aptitude Profile answer sheets comparable with
performance on operational answer sheets. These scores were rounded to
integers to make them appropriate for operational use. Table 11 shows the
raw-score conversions for equating NO and CS scores on Youth Aptitude
Profile answer sheets to scores on operational answer sheets.

. .2 



Table 11. Conversion of NORC Scores to Operational Scores for NO and CS

NORC NOa CSa NORC NOa CSa
Raw Score (n=4,299) (n = 4,299) Raw Score (n = 4,299) (n = 4,299)

, 0 0 42 45 43
1 0 1 43 4b 44
2 1 2 44 47 4:
3 2 3 45 48 4b
4 4 4 46 49 47
5 5 5 47 49 48
6 6 6 48 bO 49
7 8 7 49 bO 50
8 9 8 50 50 51
9 10 9 51 53
10 11 10 52 54
11 12 11 53 55
12 14 12 54 5b
13 15 13 55 57
14 16 14 56 58
15 17 15 57 59
16 18 16 58 60
17 19 17 59 61
18 21 18 bO 62
19 22 20 61 63
20 23 21 62 64
21 24 22 63 65

* 22 25 23 b4 66
23 26 24 65 67
24 27 25 66 b8
25 28 26 67 69
26 29 27 68 70
27 30 28 69 71
28 31 29 70 72
29 33 30 71 73
30 34 31 72 74
31 35 32 73 75
32 36 33 74 76
33 37 34 75 77
34 38 35 76 78
35 39 36 77 79
36 39 37 78 80
37 40 38 79 81
38 41 39 80 82
39 42 40 81 83
40 43 41 82 84
41 44 42 83 84

84 64

Note. This table was taken from Wegner and Ree (198b), Table 5.

aAfter adjustment from equating.
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In order to determine if adjustments corrected the observea differences,

a series of linear model analyses was conducted. Results of these analyses

indicated that the adjustments reduced score differences throughout the

ability range to insignificant amounts. More detailed presentation of these
analyses may be found in Wegner and Ree (1985).

Final ASVAB 8a Normative Tables

The NO and CS raw subtest scores for the 1980 Youth Population sample

were replaced with integer values from the adjusted NO and CS tables. The
new means and standard deviations of NO and CS were computed for the
reference group--the weighted 1980 Youth Population, ages lB through 23.
The resulting means and standard deviations were adopted for use in

converting ASVAB version 8a raw scores on NO and CS to standard scores (Mean
= 50, SD = 10) in the 1980 score scale. 1980 norms for all ASVAB ba

composites using NO and CS were recomputed with adjusted raw scores for the
AFQT and the adjusted standard scores in the SSSs for service composites.

Final ASVAB 11/12/13 Conversion Tables

A process involving three steps was required to convert Form 11/12/13
raw scores to 1980 service-specific operational scores. First, each ASVAB

* 8a subtest raw score had an associated standard score computed in the
normative population, the 1980 American youth. The subtest raw scores from

each of six new versions were equated to three like-named ASVAB 8a raw
scores. Second, the subtest raw scores on the new versions (11/12/13) were
"assigned" the associated ASVAB 8a standard score that corresponded to the
ASVAB 8a raw score. Finally, in order to convert scores in the metric

appropriate for each service, the standard scores were summed and given
corresponding service-metric-specific values. This last step involved going
from the sum of standard scores to the operational metrics of each of the
services expressed in the 1980 Youth Population. This process was not
necessary for the AFQT scores as they do not use standard scores, Dut
instead convert directly from raw scores to percentile scores.

Finally, in order to create service specific scores, the standard scores

were summed and given service-specific operational values in the 1980 Youth
Population. This involved going from the sum of standard scores to the

operational metrics of each of the services expressed in the 1980 Youth
Population (e.g., percentiles for Air Force, and standard scores for Army,
Navy, and Marine Corps).

In the first step, linear equatings were used to convert raw scores from

the new versions to version 8a raw scores. The five most parallel versions

(Ila/llb/12b/13a/13b) were linearly equated using data collected from the
MEPS sample in which Ila was equated to 8a. Version 12a was linearly

equated in raw score form to 8a using data collected from the RTC sample in
which 12a was equated to ba. In all of these equatings, operational answer

sheets were used. The raw score equatings are therefore totally independent
of the speeded subtest issue.

. . . Z_ .-
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The next two steps were affected by the adjustments to the speeded
subtests. The changes in the means and standard deviations of NO and CS in
the normative population (based on 8a) that resulted from differences in the
answer sheets changed the NO and CS standard scores. Thus, SSS composite
scores containing NO and CS changed, as well as the raw score composite
values for AFQT (which contains half-weighted NO). The new, adjusted
cumulative proportion of 1980 American youth (ages 18-23) scores on ASVAB 8a
are provided in Table 1-2 (Appendix I).

With composite SSSs and AFQT scores expressed in terms of the scores of
-ASVAB 8a, the adjustments to the speeded subtests now affected transfer of

Forms 11/12/13 scores to 1980 metric values in the same way any 8a scores
- were affected (see Appendix E, Final 8a Normative Tables and Final Composite

Tables). The speeded suotest adjustments therefore affected the norm
tables, but not the raw score equatings.

-VII. CONCLUSIONS

1. The design for equating ASVAB 11/12/13, which was approved by the
DAC, was executed without deviation from the planned procedures.

2. Five of the six candidate ASVABs were parallel; ASVAB 12a was not.

3. Linear equating is desirable for Forms 11/12/13.

4. MEPS data are appropriate for equating the five parallel forms, and
RTC data are appropriate for equating version 12a.

5. The normative population scores have been corrected to make them
appropriate for use in the DOD testing programs.

Empirical verification of these conclusions is based on an Initial Opera-
tional Test and Evaluation (IOT&E) of the conversion tables for Forms 11/12/13
(at Appendixes E, F, and G). The IOT&E takes place in the MEPS approximately
2 weeks after the implementation of the new test.
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APPENDIX B: OPLAN, CALIBRATION STUDY FOR

ASVAB FORMS 11112113, 15 OCTOBER 1982
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DE.PARTMENT OF DEFENSE

I) C -- CI GO LIN01S 6004

MEPCT-P , 5OCT IWZ

SUBJECT: 10 January 1983 Calibration Study for the Armed ServicesVocational Aptitude Battery (ASVAB), Forms 11, 12, and 13

Connander, Eastern US Military Enlistment Processing Conmnand
Commander, Central US Military Enlistment Processing Command
Commander, Western US Military Enlistment Processing Command

1. As previously announced by letter, IEPCT-P, HQ fIEPCOM, 30 August 1982,
SAB, the US Military Enlistment Processing Command will conduct a calibration
study for new ASVAB Forms 11, 12, and 13 beginning 10 January 1983. This
letter transmits the Operations Plan for the study (Inclosure 1).

2. It is imperative that this study be carried out precisely as planned.
Errors in the calibration of a production test are particularly bad because
they affect the score of every individual tested during the life of the test.
Surh errors have the effect of making small but capricious changes in the
standards of the services and service training programs which use the test.
This is the only study which will be conducted on applicants before the test
batteries are implemented on 1 October 1983. Errors will be minimized only by
rigorous adherence to prescribed procedures and aggressive identification and
resolution of unanticipated problems.

3. Recruiting service commanders have been informed of potential processing
impacts and have been provided a copy of the Operations Plan and this letter
of transmittal.

FOR TIHE CO IMANDER:

"7 1 In l J. . WIHITE
as Col nel, USA

j Dep ty Concander/Chief of Staff

CF:
CO, ca MEPS
Cdr, HQ USAREC, ATTN: USARCRO-E
Cdr, Navy Rctg Cowd, ATTN: 20
Cdr, USAF Rctg Svc, AITN: RSXM
Comdt, USCG, ATIN: G-PMR-5/62
Comdt, USMC, AITN: MRRE
Comdt, tJS(.C, AITN: MPI-20
Mr. Oick Wood, OP.,, Washinqton, DC
Cdr, Air Force liwuan Resources Laboratory, ATTN: Dr. Ree
Cdr, Air rorce Njinpower and Personnel Center, ATTN: MPCYPT/Maj Welsh
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15 Octoher 193?
HQ MI'COHl
Ft z)h-raL, IL 60037

StInJECT: Operations Plan (OPLAN) for January 1983 Calibration of Forms 11, 12
and 13 of the Armed Services Vocational Aptitude Battery (ASVAB)

1. SITUATION.

a. An ASVA8 calibration study has been agreed to by the ASVAB Steering
Committee and the Cormander of the US Military Enlistment Processing Conmand
(MEPC0;':). The study is designed to calibrate ASVAB composite scores against
the 19~,u Ycuth Population.

b. The study will be conducted at all of the Military Entrance Processing
Stations (,iMEPS) (including all of the associated Mobile Examining Team (MET)
sites), except Anchorage, Butte, Fargo, Guam, San Juan, and Sioux Falls in
order to assure a proper sample. It will con-mence on 10 January 1983. The
study w.iill last until the required sample size of 63,000 applicants is
obtained (about 4 weeks). Sampling requirements are given at annex A.

2. MISSION. To conduct a calibration study of new versions of the ASVAB by

administering experimental test booklets to applicants.

3. RESPONSIBILITIES.

a. HQ MEPCOM:

(1) Designat, a project manager at HQ MEPCOM (Dr. Lehnus, MEPCT-P,
* AUTOVON; 459-2881/3373; alternate point of contact: CDR Young, same location).

(2) Provide contractor and contracting office technical
repre,.entative (Capt Massey, UAF, Air Force Human Resources Laboratory
(AFtIRL), AUTOVON 240-3256; alternate point of contact: Dr. Malcolm Ree, same
location) a list of the number of experimental test booklets, experimental
test odministratie manuals, experimnenta l answer sheets, and required sample
size required for each MEPS. (Those requirements are listed at annex A.)

(3) Inform the Director of Office of Personnel Management (OPM) of

"he calibration study and arrange for additional testing.

(4) Prepare and distribute an OPLAN for this study to sectors/fIE1S.

(5) Ensire that the contractor's administrative manuals are
.compatable with N PCU's operitional requirements and meet MEPCOM's

administrative and testing standards.

(6) Notify AFf" [. of problem situations or slhortfall conditions NLT 1
Iorking day after detection.

&.a1



b. AFHIRL:

-. (1) Provide tie contractor with instructions necessary to produce the
test booklets and test administrative manuals for the calibration study.

(2) Provide the contractor with experimental answer sheets to be used
for the calibration study.

(3) Receive from the MEPS, visually scan, and inventory completed
experimental answer sheets.

. (4) Inform MEPCOM of deficiencies of experimental answer sheets
received; request an extension of such testing as may be required to
-compensate for any deficiencies.

(5) Optically scan experimental answer sheets and prepare for the
contractor a magnetic tape with item response data; ship tape to contractor.

(6) Safeguard experimental answer sheets for 6 months from date of
testing, then destroy.

c. Contractor (Assessment Systems Corporation):

(1) Produce test booklets and test administrative manuals to be used
in the calibration study.

(2) Accommodate MEPCOM quality control procedures by supplying f'11CP.Y1
with copies of test booklets and test administrative manuals prior to printing.

(3) Receive and inventory answer sheets from AFHRL.

(4) Package for direct distribution to the MEPS test booklets, test
administrative manuals, and answer sheets in accordance with guidance supplied
by MEPCOM (annex D).

(5) Accommodate MEPCOM quality control of packaging prior to shipping.

(6) Ship all test materials to arrive at the MEPS no later than
I December 1982.

(7) Provide AFHRL with blank magnetic tapes for recording of item
response data.

(8) Receive from AFHRL. item response data on magnetic tape and

provide analysis as specified in contract.

d. MEPCONI sector- commanders (see annex B for summary):

(1) Report to the project manager (Dr. Lehnus, AUTOVON 459-2881/3373)
the status of receipt of test materials at the MEPS NLT 13 December 1932.
Report to the project manager the status of MET site receipt of testing
materials NLT 20 December 1982.
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(2) Coordinate implenentation of the calibration study with OPM
regions to assure implementation as specified in the cxecution plan below.
This includes providing all clarifying administrative instructions.

(3) Report to the project manager the dates when MEPS (1) implement,
(2) complete the study, and (3) the weekly status of MEPS testing.

(4) Monitor the calibration study and coordinate information/problem
areas between MIEPS and IIQ MEPCOM, ATTN: MEPCT-P.

e. MEPS commanders (see annex B for summary):

(1) Ensure receipt and distribution of experimental materials, as
necessary, within specified time limits.

(2) Monitor the study and coordinate information/problem areas
between 'EPS and sector headquarters. Direct contact with the contractor or
AFHRL is not authorized without HQ MEPCOM's approval.

(3) Coordinate with local OPM officials/examiners to insure receipt

and implementation of calibration study booklets in accordance with the
contractor's and this OPLAN's instructions.

(4) Coordinate with Interservice Recruitment Committee (IRC)
officials concerning the resulting two-test, 5-hour schedule and the revised
testing schedules that may result.

(5) Administer test booklets/materials IAW the the contractor's
instructions; ship experimental answer sheets to AFHRL. Test administrators
(TAs) and Chief, Testing Management Sections (CTMS) must be thoroughly
familiar with this OPLAN and strictly adhere to proper administration and
handling procedures; otherwise, individual MEPS testinq recuirements will be
increased to replace unorocessable samoies.

(6) Report receipt of materials, distribution of materials to METs,
start date, weekly testing totals, and finish dates of the study to sector
headquarters.

4. EXECUTION. MEPS:

a. Review OPLAN and prepare for implementation to include coordinatinq
with OPM officials/examiners and planning the distribution of various types of
test booklets (see paragraph 4r.).

b. All calibration study testing will be reported as a special test ("11,
2, 13 calibration study") on the Testing Program Report, indicating who

administered the exam (OPM or military).
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C . Local coordination will be conducted with the recruit ing services and
()P,4 lAs to adju,t current t,'t scheJdulcs to provide for the additional time
requird to adninister the eperimental test (approxin.ately 1 1/2 hours).
Some dju,.taent %,'))I hzave to be made to develop test schedules which allow the
tinet for e,:periw,.ent,3l testing during the calibration study. In addition, each
MEVS coirlander must inform the IRC representatives of this study, so that the
mess. may be pas'.ed on to recruiters at the working level. (Recruiting
commanders have been informed by letter.)

d. Every effort should be made to continue 1-day complete processing
and/or shipment; how:ever, proper test administration will take precedence over
1-day shipping and it is understood that this will not always be possible due

Zn to the constraints of this study.

e. When two OPIH MET sessions are concurrently scheduled on the same day
by the same test administrator, the second ASVAB test session will be
cancelled when necessary, in advance, so that the experimental test can be
administered.

f. When a MET tester is scheduled for an institutional test and a
production test on the same day, the institutional test will take precedence
unless the school can be rescheduled. The production test scheduled for that
particular day may have to be cancelled or rescheduled.

g. The Chief, Testinp Managortent Section (CIMS) will visit as many MET
sites as feasible iw-ediately prior to or during the calibration study to
assure fxyperii.ntal testing procedures are understood and followed !nd to
assure that TAs appreciate the importance of the study*. This activity has
been specifically recoamended by the Defense Advisory Conm-ittee on Military
Personnel Testing, a blue-ribbon panel of testing experts whose congressional
mandate is to insure the quality of personnel testing in the military. The
CI1,IS will keep a record of visits made. Any observations which might
contribute to our understanding of how to conduct calibration studies (e.g.
misunderstood instructions or circumstances which make it difficult to follow
prescribed instructions) should be written up and transmitted to the sectors
NLT 72 hours after the visit. Sectors will transmit these observations to the
project manager.

h. The Informed Consent Announcement form at annex C must be read to all
applicants at the start of each test session.

i. A break should he qiven between experimental testing and ASVAB
testing.. Normilly, this ,il be a 10-minute restroom break. A lunch break of

* up to an hour may be allo.,.rd if time and conditions permit. Under no
circumstances will the testing extend overnight.

*Errors in the calibration of a production test are particularly bad hecoau,'
they affect the score ot every individual tested durinq the life of the tt,,,t.
Such errors have tie (ffect of makinq small but capric 'ous chlaf1(e s if the
stand( td(S of every service and training. program which use the test. These
error' , will be i ,nim ized only by rigorous adherence to prescribed procedures
by ALL lAs. 39
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apprupi m:te, the applicant may be authorized an iin~ediate retest under the
provisions of paragraph ,' to NEPCO'.I Requlation 611-1, Enlistment
Qualification Tests, 23 S, .;,aber 1982. ]he retesting, however, must also
include the experimental test.

k. Verification testing of applicants will be done without additional
experimental testing. The experimental test will be given only with the full
ASVAB 9 or 10.

1. Sectors must he notified NLT 17 December 1982 to confirm that all
necessary materials have been received, com.pletely distributed, and in the
hands of all testers by that date. Sectors will, in turn, notify the MEPCOM
program manager of any shortfalls and status of distribution NLT 20 December
1982.

m. Inventory, store, and ship all experimental booklets and other related
items as controlled material in accorddnce with MEPCOM Regulation 611-I.
Forms 2983 and 2989 and associated procedures should be used to control
experimental test booklets. Check the totals of each item received against
the quantities described in annex A. Direct distribution to area OPM
examiners by M'EPS has been authorized by OPMl for the purpose of this
calibration study. If problems are incurred with direct distribution to OPM
examiners, notify OP.I area offices and sector headquarters immediately.

n. Each MEPS will receive from the contractor a supply of calibration
test booklets, Lest administration manuals, and answer sheets. There will be
nine different types of test booklets; each type of booklet contains a
different combination of ASVAB subtests. The booklet type is printed on the
cover of the booklet (I through 9). For each type of booklet, there are two
forms (A and B). The form is also printed on the cover of the booklet.

o. Corresonding to the nine types of calibration test booklets, there are
nine types of test administration manuals. The numbering in the
administrative manuals corresponds to that on the test booklets. It is
imperative that all calibration test booklets used in a test session he of the
same ty e ,,s the au,; in itratwe wanual ued in that Sfso, o!1 ihe1A sh1ould
check at tne b eqjnn}nq oi eachi session to assure that all test booklets are of
the same type as the administrative manual. The answer sheet provided by the
contractor will be used for all testing with booklets numbered 1 through 9.

p. The calibration test booklets will be reused for the duration of the
study. After each test session, the TA should follow normal procedures to
assure the booklets are not marked or defaced in any way.

40
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q. All testing sites associated with each F'S will conduct cal ibrat ion
testing, until that MEPS has met the quotas specified in annex A. [he [IPS
must meet or exceed the sample requirements for each of the nine booklet types.

r. The IIPS will determine the distribution of testing materials to the
MET sites which is required to meet the sample requirements. It is suggested
that each ,ET site receive only one type of calibration test booklet and the
correspondir test adinistration manual, provided this will allow the MI[PS to
meet its quota for each type of test booklet. For each type of test booklet
sent to any testing site, an equal number of versions A and [R will be
provided. The total number of booklets sent to each testing site should be

.based on the maximum number of applicants anticipated in a single test session.

s. MEPS should administer each type of test booklet on a rotatinq basis
(i.e., administer type I on Monday, type 2 on Tuesday, etc.). This rotaling
schedule of test types may be adjusted to achieve the prescribed quota foreach test type for the M.EfPS.

t. In each test session, an approximately equal number of calibration
Forms A and B will be administered. Normal procedures will be followed to
assure applicants sitting next to one another receive different forms.

u. In all test sessions, the calibration booklet will be administered
before the ii-ccuct on ,,;u,. Tue production ASViLi will be aumifniSterLl
following nur;,i1 tescng procedures. Data from the productic,-. ASVAB will not
be used for calibration purposes in this study.

v. The volume of material that must be processed following a study of
this magnitude dictates that the following special handling instructions ,be
follo;..,ed precisely. Failure to follow these instructions will cause the d.ta
to be lost. In particular, sets of answer sheets which do not have identical
social security numbers cannot be processed by AFHRL.

(1) Ensure that all personal data are clearly encoded and completnly
filled in with pencil, not Den, on the calibration answer sheets. So,-ffit
sec__urity nu,,rs riust he encoded on each answer sheet, and ,ll anlwl r ,. s
for an indivi,$,il applica t must have the identical social stTruri ty ri">,;.

(2) Ensure that responses are properly Qridded (i.e., no circlinq of
answers) and filled in with pencil, not pen.

w. At the end of each week, the MEPS will report to the sectors the totalnumber of applicants who have taken each of the experimental booklets.

'V 41
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x. All experimental answer sheets will be sent to AVHRL in a sinlr'
shipmori after the MEPS has completed all assigned sampling. When a iUI'S has
ConipTJd its quotas, the I.ICPS will send (1) the completed experimental answer
sheets, and (2) a nam.e roster of applicants tested to AFIiJL for scoringI (copies of t.EPCO.l Form 603 will suffice and reproduction is authorized). A
cover letter identifying the MEPS must be included inside each shipping
container. All materials will be shipped by registered mail to:

Commander
Air Force Human Resources Laboratory
ATTN: MOAM/Roy CholIman
Brooks AFB, TX 78235

y. When a MEPS has completed all assigned sampling the remaining testing
materials are to be forwardcd from MET sites to the MEPS and held telmrorarilv.
IQ I.IEPCG:i will confirm that each fMEPS has forwarded to AFIIRL suiticiet
useable answer sheets to meet sampling requirements, and so inform the
sectors. Upon notification by the sectors that further testing is not
required, the MEI' /CTI.S will be instructed to destroy all experimental test
materials.
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ANNEX A
(Sample and Test Material Requirements for MEPS,

Eastern 1EPCOM for Jan 83 Calibration, ASVAII II, 12, & 13)
to Jin 83 Calibration, ASVAB 11, 12, & 13

Number Number Number Sample Total
of Sets* of Sets** of Size Sample
Test Admin Answer Each Size
Booklets Manuals. .Sheets Booklet

MEPS
Tba-ny, NY 20 3 920 65 585

Atlanta, GA 78 5 1,975 165 1,485
Baltimore, MD 85 5 2,760 240 2,160
Beckley, WV 31 3 710 45 405
Boston, IA 58 4 2,025 170 1.530
Buffalo, NY 72 4 1,400 110 990
Charlotte, NC 40 5 1,400 110 990
Ft Jackson, SC 63 4 1,800 150 1,350
Harrisburg, PA 37 4 975 70 630
Jacksonville, FL 27 4 1,535 120 1,080
Manchester, NH 24 4 765 50 450
Miami, FL 42 3 1,150 120 1,080
New Haven, CT 23 3 820 55 495
New York, NY 29 4 3,280 290 2,610
Newark, NJ 65 4 1,975 165 1,485
rhiladelphia, PA 62 4 2,235 190 1,710
Pittsburgh, PA 54 4 1700 140 1,260
Portland, ME 26 4 870 60 540
Raleigh, NC 63 5 1,600 130 1,170
Richmond, VA 29 4 1,760 145 1,305
Springfield, MA 16 3 "-870 60 5-40
Syracuse, NY 44 3 1,130 85 765
Tampa, FL 17 2 1,150 90 810
Wilkes-Barre, PA 20 4 975 70 630

I'm 35,780 -Z99 26,05

*A set of test booklets consists of 1B booklets: I of each
form (A or B) for each type (1 through 9).

**A set of administrative manuals consists of 9 booklets:

1 of each type (I through 9).
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ANNEX A
(Sample and Test Material Requirement, for MEPS,

Central PEPCO. for Jan 83 Calibration, ASVAB 11, 12, & 13)
to Jan 83 Calibration, ASVAB 11, 12, & 13

Number Number Number Sample Total
of Sets* of Sets** of Size Sample
Test Admin Answer Each Size

MEPS 
-Booklets Manuals Sheets Booklet

lChicago, IL 99 5 3,200 285 2,565
Cincinnati, Oil . 36 3 1,500 120 1,080
Cleveland, Off 46 4 2,130 180 1,620
Columbus, Oil 37 4 1,400 110 990

* Des Moines, IA 83 3 1,180 90 810
Detroit, 411 31 5 3,230 285 2,565
Indianapolis, IN 61 6 1,450 115 1,035
Jackson, MS 28 3 800 65 585
Kansas City, 1.0 36 4 1,550 125 1,125
Knoxville, T14 21 4 975 70 630
Little Rock, AR 37 3 975 70 630
Louisville, KY 38 4 1,240 95 855
Memphis, TN 47 4 1,190 90 810
Milwaukee, 11 47 5 1,700 140 1,260
Minneapolis, 1.1N 40 4 1,600 130 1,170
Montgomery, AL 43 5 1,900 160 1,440
Nashville, TN 24 3 1,080 80 720
New Orleans, LA 25 3 1,190 90 810
Omaha, NE 18 3 820 55 495

* Shreveport, LA 20 3 765 50 450
' St Louis, 1.10 51 5 5,500 170 1,530

*A set of test booklets consists of 18 booklets: 1 of each

form (A or B) for each type (I through 9).

**A set of administrative manuals consists of 9 booklets:

I of each type (1 through 9).
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ANNEX C
INFORMFED CONSENT ANrOUiCLEI.UT FOR CALIBRATION STUDY

to
January 83 Calibration, ASVAB 11, 12, & 13

Announce prior to handinq out materials:

WE WILL BE ADIMIINISTERIING TWO SETS OF TESTS TO YOU TODAY. THE TESTING WILL

REQUIRE ABOUT FIVE HOURS OF YOUR TIME. BOTH TESTS ARE IMPORTANT AND NECESSARY

FOR YOU TO APPLY FOR THE ARMED SERVICES AT THIS TIME. IF YOU HAVE A QUESTION,

RAISE YOUR HAN'D. (PAUSE AND ANSWER QUESTIONS). IF YOU ARE NOT ABLE TO TEST

FOR THE FULL SESSION, FOR ANY REASON, PLEASE INDICATE THIS BY RAISING YOUR

HAND.

(Pause and release any one who wishes to leave.)

(Hand out materials after this point.)
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ANNEX 0
REQUIRI-hUT [FOR SHIIPPING lEST MATERIALS TO MCPS

f or
JAN 83 Calibration Study of 'fl, 12, & )3

1. All testing materials (test booklets, test administrative manuals, and
answer shceets must be shipped by first class, registered mail.

2. All testing materials must double wrapped. That is, materials must be
wrapped in hecavy paper dfld placed in cardboard boxes. The package must be
able to withstand rough treatment wvithout bursting.

*3. Each package within the box must be labeled:

(a) "Controlled Test Materials: To be opened by Test Control Officer
Onl)y,"

(b) "Store in a secure area only."

4. Each boy, must contain:

(a) A nidiling label inside the paper wrap which is identical to the
outside nr-ailing label.

(b) A notice on top of materials inside the box w'hich says "If found, open,
reseal and notify fM-EPC0M (312) 926-2881."

(c) A shipping list which:

(1) Lists all test booklets by identifying numbers (e.g., "50 test

booklets, ?-'O'0351 through r'00400").

(g. (2) List all test administrative manuals and answer sheets by count
(g.5sets )f test administrative manuals; 2OO answer sheets).
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APPENDIX C: EQUATING GRAPHS

Note: Figures C-1 through C-12 show the equating comparisons for ASVAB lla
subtests and raw score composites based on the MEPS data. Figures C-13
through C-24 show equating comparisons for ASVAB 12a subtests and raw score
composites based on the RTC data. Tables C-25 through C-36 compare equatings
in MEPS and RTCs using ASVAB version 1la.
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IPS SAWLE - form IIA Iincdr (L). Lquitwrntile ()

and Smoothed (quipercentile (SE) Equ4ttng$
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MP'S SAM'1'Lt rornu 11* Linear (L). Lquipcrcentile (t).
and Sioothed Lqulpcrccfltilc (SL) Equatings
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HKPS SAMPLE - Form IIA Linear (L). Equipercentile (E).
and Smoothed Equipercentile (SE) Equatings
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NLm SAMI'Lk -form IZA Linear (L). Lquipercentile (1).
and 5noothed Equlpercentile (SE) Equatings
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Figure C-13. Armed Forces Qualification Test (AFQT).
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Iqure C-14. General Science (GS).
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RTC SAMPLE - Form 12A Linear (1). Equipercentile (E).
and Smoothed Equipercentile (SE) Equatings
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Figure C-15.i Arithmnetic Reasoning (AR).
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RTC SAMPLE -form 12A Linear (L). Equipercentile (E).
and Smoothed Equipercentile (SE) Equations
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Figure C-18. Numerical Operations (NO).
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RTC SA-LE - Form 12A Linear (L). Equlpercentile (E).
and Smoothed Equlpercentlle (SE) Equatings
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Figure C-19. Coding Speed (CS).
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VITC SAMPLE - Form 12A Linear (L), Equipercentile (E),
and Smoothed Equlpercentlle (SE) Equatings
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Figure C-22. Mechanical Lomprehension tMC,
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RTC SAMPLE - Form 12A Linear (1), Equiparcentlle (E).
and Smoothed Equipercentile SE) Equatings
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RTC AND MEPS SAMPLES - Form IIA Linear Equatings
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Figure C-25- Armed Forces Qualification TEST (AFQT),
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Figure C-26. General Science (GS),
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RTC AND NEPS SAWLES -Farm IIA Linear Equatings
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Figure C-27.1 Arithm~etic Reasoning (AR).
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RTC AND MEPS SAM4PLES -Form IIA Linear Equatings
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Figure C-29.1 Paragraph Comprehension (PC),
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RIC AND MEPS SAMIPLES -For* IEA Linear Equatings
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Figure C-31., Coding Speed (CS).
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Figure C-32. Auto and Shop Inforination (AS),
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RTC AND MEPS SAMPLES -Form IIA Linear Equatings

2S

208

'3 F

8
A

S 28

0
R
E

-RTC

...........................................M1EPS
IsIs 20 2S

Figure C-33.1 Mathematics Knowledge (14K).
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Figure C-34. Mechanical Comprehension (MC).
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RTC AND MEPS SAMPLES -Form IIA Linear Equatings
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APPENDIX D: RAW SCORE FREQUENCIES NEPS (ASVAB 11A)

AND RTCS (VERSION 12A)

Note: The raw score frequencies provided for "MEPS 158" are the frequencies

for ASVAB Ila administered in the MEPS. The table titled "RTC-l(370)"

represent the frequencies for ASVAB 12a administered in the Services' Recruit

Training Centers. These tables can be used to evaluate equating graphs in

Appendix C.
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Table D-1. Test MEPS (158)

Raw Score Frequencies

Cs AR ?K C NO CS AS HK MC El YE APQT

0 0 0 1 3 0 0 6 2 0 0 0 0
1 1 2 0 23 0 0 11 29 9 9 0 0
2 16 24 5 61 0 4 35 111 21 53 0 0
3 42 55 5 133 4 6 110 233 67 128 2 0
4 103 129 14 263 3 8 213 485 148 291 2 0

5 162 235 18 448 6 14 344 754 284 605 5 0

6 246 360 40 683 8 17 529 1021 497 796 4 0
7 344 488 63 957 16 20 638 1214 706 1139 3 0
8 450 652 92 1255 23 10 785 1227 888 1296 13 0
9 586 776 124 1512 28 16 850 1273 1028 1432 14 0

10 686 881 142 1615 27 21 936 1209 1225 1564 24 0
11 824 950 190 1704 22 25 977 1061 1376 1377 51 1

-I 12 860 1043 220 1838 34 34 1008 975 1483 1357 64 1
13 1040 1086 308 2083 58 41 1085 916 1535 1358 56 0
14 1187 1179 347 2306 72 37 1177 818 1686 1199 83 0

15 1175 1061 379 2353 78 28 1153 702 1788 1159 96 3
16 1214 1167 375 98 58 1204 683 1767 1078 105 2
17 1130 1133 425 108 67 1230 663 1815 930 130 1
18 1155 1168 466 158 78 1208 617 1778 797 157 3

* 19 1148 1120 535 179 84 1271 594 1741 581 190 4

20 1054 1091. 596 217 89 1324 557 1699 321 262 6
21 1023 1203 613 257 105 1385 516 1581 247 3
22 984 1066 700 342 112 1304 450 1316 273 8

w".23 869 1129 717 372 112 1261 500 1008 289 10

24 768 1160 726 428 136 1058 486 674 288 5

25 466 1099 796 509 145 584 427 253 318 14

26 1169 789 510 182 , 357 4
27 1209 840 614 215 373 9
28 1242 893 680 250 368 10
29 1317 896 707 226 462 11

30 921 916 768 253 501 14
31 904 816 284 450 15
32 948 965 300 530 21
33 1001 834 311 515 19
34 1026 805 328 550 22

35 1127 716 377 549 21
36 796 366 557 20
37 706 447 578 28
38 630 490 592 40
39 525 497 626 34

40 488 508 634 44
A1 423 469 658 50
42 356 564 663 55
43 330 521 673 62
44 285 547 658 66

68
Ii.

4 4*.,<,. ¢,~. .' :



Table D-1. (Continued)

Raw Score Frequencies

GS LR IlK PC 292 543 712 52W lE A

45 265 612 683 61
46 244 607 726 7547 292 543 712 52

48 394 513 737 73
49 468 510 770 69

50 534 512 639 96
51 521 r 97
52 513 89
53 470 97
54 409 108

55 408 109
56 496 112
57 290 130
58 283 137
59 266 125

60 236 131
61 222 145
62 196 155
63 194 148
64 145 157

65 131 136
66 124. 163
67 119 154
68 80 169
69 77 142

70 73 157
71 56 168

- 72 55 156
73 48 184
74 40 166

75 31 159
76 25 158
77 34 190
78 30 146
79 14 153

80 19 162
81 22 197
82 25 166
83 20 161
84 46 170

85 169
86 149
87 160
88 144
89 142
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Table D-1. (Concluded)

Raw Score Frequencies

CS AR WK PC NO CS AS K NC Li VE AFQT

90 175

91 153
92 15593 

147

94 168

95 125

96 122

97 127

98 81

99 78

100 66101 
72

102 46

103 39

104 43

105 23
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Table D-2. Test RTC-1 (370)

Raw Score Frequencies

. CS AR Wr PC NO CS AS HK MC El VE AFQT

0 0 0 0 0 0 0 1 1 0 0 0
1 0 0 0 2 1 0 I 4 2 2 0 0
2 0 0 0 13 0 0 4 22 2 10 0 0
3 2 1 0 25 0 0 6 35 8 7 0 0
a 0 2 0 38 0 2 18 59 14 16 0 0

5 5 7 2 58 1 1 40 96 23 33 0 0
6 8 23 2 99 1 4 37 90 35 67 0 0
7 14 21 2 132 1 2 61 111 61 83 0 0
8 25 35 7 148 2 1 80 146 72 108 1 0
9 43 45 6 196 1 1 75 112 80 124 0 0

10 57 65 12 204 3 1 82 121 98 164 2 0
11 93 62 12 223 3 1 86 118 123 189 4 0
12 105 75 17 203 7 3 87 118 122 147 2 0
13 124 89 27 229 11 1 105 103 129 179 4 0
14 128 94 13 250 8 5 118 115 140 150 9 0

15 150 99 19 220 9 5 119 85 101 166 10 0
16 139 99 26 11 4 110 92 140 153 4 0
17 188 92 44. 10 10 115 85 146 158 8 0
18 152 98 53 24 3 111 94 129 f125 16 0
19 156 125 57 29 7 138 71 114 1O 14 0

20 139 104 57 38 16 159 74 117 58 15 0
21 137 110 72 40 11 141 76 127 19 2
22 107 111 77 33 21 137 72 95 19 0
23 113 99 74 53 10 120 71 86 20 0
24 92 83 91 57 16 73 37 50 25 0

25 63 111 90 64 20 14 32 25 44 1
26 108 114 59 20 , 42 0
27 82 115 63 22 34 1
28 83 108 71 28 60 0
29 70 137 66 19 47 2

30 47 137 69 23 51 4
31 164 115 22 54 3
32 135 88 35 49 1
33 137 98 38 58 3
34 132 82 35 83 2

35 101 83 35 89 2
36 75 40 85 8
37 77 49 84 3
38 70 38 72 5
39 80 29 86 4

40 65 60 94 8
41 49 49 84 8
42 39 55 79 5
43 43 53 107 9
44 39 68 88 11
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Table D-2. (Continued)

Raw Score Frequencies

CS AR wK PC No CS AS MK HC El VE AFQT

45 48 60 82 7
46 38 62 96 12
47 48 52 98 15
48 64 52 94 14
49 61 60 64 15

50 43 46 44 8
i-,51 44 17

52 66 18

53 62 21
54 49 20

55 52 28
56 61 27

57 53 32
58 42 33
59 42 43

60 41 29
61 25 33

62 27 29
63 30 4
64 28 49

65 26 43
66 26. 45
67 21 38

68 18 44
69 12 43

70 19 39
71 15 55
72 9 49
73 10 61
74 8 49

75 6 43
76 5 39
77 2 48

78 6 45
79 7 37

so 6 46
81 3 50
82 4 40
83 11 38
84 7 61

85 47
86 53
87 50
8 37
89 33

72

-p

• 4 ' 1 'Vi -,.K - '%'-x
" -.v". --- - .4' "' "/ " 444 " " * - * .- . 4 4 * ' -". .



Table D-2. (Concluded)

Raw Score Frequencies

Cs AR UK PC NO CS AS i' 1C El VE APQT

90 47
91 38
92 24

" 93 32
94 30

95 33
96 25
9? 18
98 20
99 23

too 17
101 7
102 7
103 4
104 3

105 3
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APPENDIX E: AIR FORCE

OPERATIONAL CONVERSION TABLES FOR ASVAB FORMS 11/12/13

USING THE 1980 YOUTH POPULATION -

Note: Conversion tables for other, auxilliary operational tests (ASVAas lUx,

b0y, 13c) are also included here, as is the conversion table for ASVAB 14, the

high school test, in the interest of completeness.

774
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Table E-1. Conversion of Raw Test Scores
to Standard Scores

30 Marcn 184

PMI GS ta W PC VC CS PT_ I RAW GS AR K PC NO CS RAW

0 22 26 21 21 20 21 0 45 58 49 45
1 24 26 22 24 20 22 1 46 59 49 46
2 25 28 23 27 20 22 2 47 60 50 47
3 27 29 24 29 20 23 3 48 61 50 48
4 29 30 25 32 20 24 4 49 62 51 49

5 31 32 26 35 20 24 5 5D 63 52 50
6 32 33 27 37 20 25 6 51 52 51
7 34 34 29 40 21 25 7 52 53 52
8 36 35 30 42 22 26 8 53 53' 53
9 38 37 31 -45 23 27 9 54 54 54

10 39 38 32 48 24 27 10 55 55 55
11 41 39 33 50 25 28 11 56 55 56
12 43 41 34 53 26 28 12 57 56 57
13 45 42 36 56 27 29 13 58 56 58
14 46 43 31 58 28 30 14 59 57 59

15 48 44 38 61 29 30 15 60 58 60
36 50 46 39 30 31 16 61 58 71

*17 51 47 40 31 31 17 62 59 62
*-18 53 48 41 32 32 18 63 60 63

19 55 50 43 33 33 19 64 60 64

*20 57 51 44 34 33 20 65 61 65
21 58 52 45 35 34 21 66 61 6G
22 60 53 46 36 35 22 67 62 67
23 62 55 47 36 35 23 68 63 68
24 6456 48 37 36 24 69 63 69.

25 65 57 50 38 36 25 70 64 70
26 59 51 39 37 26 71 64 71
27 60 52 40 38 27 72 65 72
28 61 53 41 38 28 73 66 73
29 62 54 42 39 29 74 66 74

30 64 55 43 39 30 75 67 75
31 57 44 40 31 76 67 76
32 58 45 41 32 77 68 77
33 59 46 41 33 78 69 73
34 60 47 42 34 79 69 79

*. 35 61 48 4? 35 8070 MJ
35 49 43 36 81 71 [A

*37 50 44 31 82 71 U
3851 44 33 83 72 3

39 52 45 39 84 72 84

*40 53 45 40
41 51 46 41

4255 47 42

4,4 57 43 41
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Table E-1. (Concluded)

.

30 March 1984

PIf. AS W W El VE RJ PAW AS W W El YE RA

0 2631 2426 20 0 25 68 67 69 41 25
1 27 32 24 28 21 1 26 41 26
2 29 34 25 30 21 2 27 42 27
3 31 35 27 32 22 3 28 43 28
4 32 36 29 34 23 4 29 44 29

5 34 38 31 37 24 5 30 45 30
6 36 39 33 39 25 6 31 46 31
7 37 41 35 41 26 7 32 46 32
8 39 42 37 43 26 8 33 47' 33
9 41 44 38 45 27 9 34 .48 34

10 42 45 40 48 28 10 35 49 35
11 44 47 42 50 29 11 36 50 36
12 46 48 44 52 30 12 37 51 37
13 47 49 46 54 31 13 38 .51 38
14 49 51 48 56 31 14 39 52 39

15 51 52 50 58 32 15 40 53 40

17 54 55 54 63 34 17 42 .5 4
18 56 57 55 65 35 18 43 56 43
19 58 58 57 67 36 19 44 56 44
20 59 60 59 69 36 20 45 57 45
21 61 61 61 37 21 46 58 46
22 63 63 63 38 22 47 59 47
23 64 64 65 39 23 48 60 48
24 66 65 67 40 24 49 61 49

5O 61 50

.,
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Table E-2. ASVAB 12a Conversion of Raw
Test Scores to Standard Scores

30 March 1984

PPi Gs l m K Pt 110 CS PnMt RGI (S PR W" PC NO CS MAV4

0 20 26 21 22 20 22 0 45 60 49 45
1 22 26 22 25 20 23 1 46 61 49 46
2 24 26 23 27 20 23 2 47 62 50 47
3 26 28 24 30 21 24 3 48 63 50 48
4 28 29 25 33 22 25 4 49 64 51 49

5 30 30 26 35 22 25 5 50 65 52 50
6 31 32 28 38 23 26 6 51 52 51
7 33 33 29 41 24 26 7 52 53 52
8 35 35 30 .43 25 27 8 53 53 53
9 37 36 31 46 26 27 9 54 54 54

10 39 37 32 49 27 28 10 55 54 55
11 41 39 33 51 28 29 11 56 55 56
12 43 40 35 54 29 29 12 57 56 57
13 45 42 36 57 30 30 13 58 56 58
14 46 43 37 59 31 30 14 59 57 59
15 48 44 38 62 32 31 15 60 57 60
16 50 46 39 33 32 16 61 58 61
17 52 47 40 34 32 17 62 59 62
18 54 49 42 35 33 18 63 59 63
19 56 50 43 36 33 19 64 60 64

20 58 51 44 37 34 20 65 60 65
21 59 53 45 37 35 21 66 61 66
22 61 54 46 38 35 22 67 61 67
23 63 56 47 39 36 23 68 62 68
24 65 57 49 40 36 24 69 63 69

25 67 58 50 41 37 25 70 63 70
26 60 51 42 37 26 71 64 71
27 61 52 43 38 27 72 64 72
28 63 53 44 39 28 73 65 73
29 64 54 45 39 29 74 66 74

30 65 56 46 40 30 75 66 75
31 57 47 40 31 76 67 76
3? 58 48 41 32. 77 67 77
33 59 49 42 33 78 68 78

60 50 42 34 79 68 79

35 61 51 43 35 80 69 t70
..6 51 43 36 81 70 61
37 52 44 37 82 70 62
Is 53 44 38 83 71 83
31) 54 45 39 84 71 84

40 55 46 40
41 56 46 41
4? 57 47 4?
43 58 47 43

4 44 59 48 44
* 77



Table E-2. (Concluded)

30 March 1984

/

0 27 31 24 23 20 0 25 69 67 70 41 25
1 29 33 24 26 21 1 26 41 26
2 31 34 26 28 21 2 27 43 27
3 32 35 28 30 22 3 28 43 28
4 34 37 30 32 23 4 29 44 29

5 36 38 32 35 24 5 30 45 30
6 37 40 34 37 25 6 31 46 31
7 39 41 36 39 26 7 32 47 32
8 41 43 37 41 26 8 33 48 33

N 9 42 44 39 44- 27 9 34 49 34

10 44 45 41 46 28 10 35 49 35
11 46 47 43 48 29 11 36 50 36
12 47 48 45 50 30 12 37 51 37
13 49 50 47 53 31 13 38 52 38
14 51 51 49 55 32 39 53 39

15 52 52 51 57 32 15 40 54 40

16 54 54 53 59 33 16 41 55 41
17 56 55 54 62 34 17 42 55 42
18 57 57 56 64 35 18 43 56 43
19 59 58 58 66 36 19 44 57 44

20 61 59 60 68 37 20 45 58 45
21 62 61 62 38 21 46 59 46
22 64 62 64 38 22 47 60 47
23 65 64 66 39 23 48 60 48
24 67 65 68 40 24 49 61 49

50 62 50
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Table E-3. ASVABs lOx/lOy/13c/14
Conversion of Raw Test Scores

to Standard Scores

30 March 1984

Pa I GS tR 1.K PC 110 CS RAW RAW CS R W PC NO CS RA1

0 20 26 20 20 20 22 0 45 57 48 45
1 20 27 20 2020 22 1 46 58 49 46
2 22 28 20 23 20 23 2 47 59 .0 47
3 24 30 20 26 20 23 3 48 60 50 48
4 26 31 21 29 20 24 4 49 61 51 49

5 28 32 22 32 20 25 5 50 62 51 50
6 30 34 24 35 21 25 6 51 52 51
7 32 35 25 38 22 26 7 52 53 52
8 34 36 26 41 23 26 8 53 53- 53
9 36 38 28 44 24 27 9 54 54 54

10 38 39 29 47 25 28 10 55 54 55
11 40 40 30 50 26 28 11 56 55 56
12 42 42 31 53 27 29 12 57 56 57
13 44 43 33 56 28 29 13 58 56 58
14 46 45 34 59 28 30 14 59 57 59

15 48 46 35 62 29 31 15 60 57 60
16 50 47 37 30 31 16 61 58 61
17 52 49 38 31 32 17 62 59 62
18 54 50 39 32 32 18 63 59 63
19 56 51 41 33 33 19 64 60 64

20 58 53 42 34 34 20 65 60 65
21 60 54 43 35 34 21 66 61 66

* 22 62 55 44 36 35 22 67 62 67
23 64 57 46 37 35 23 68 62 68
24 66 58 47 38 36 24 69 63 69

25 68 59 48 39 37 25 70 63 70
26 61 50 40 37 26 71 64 71
27 62 51 41 38 27 72 65 72
28 64 52 41 38 28 73 65 73
29 65 54 42 39 29 74 66 74

30 66 55 43 39 30 75 66 75
31 56 44 40 31 76 67 76
32 57 45 41 32 77 68 77
33 59 46 41 33 78 68 78
3-4 60 47 42 34 79 69 7)

35 61 48 42 35 80 69 )
36 49 43 36 81 70 ul
37 50 44 37 82 71 C2
33 51 44 33 83 71 V3
39 52 45 39 84 72 84
40 53 45 40

41 53 46 41
4? 54 47 42
43 55 47 43
4.1 56 48 44 79
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Table E-3. (Concluded)

30 March 1984

PIUI AS IW It ElI VE P~i. RW AS WK W E I VE RAN

0 2429 2423 20 0 25 69 68 70 38 251 26 30 25 25 20 1 39 26
2 2832 2 27 20 2 27 40 27
3 30 33 29 30 20 3 2841 2

"'" 41 28
4 31 35 31 32 20 4 29 42 29
5 33 37 33 34 20 5 30 43 306 35 38 35 37 20 6 31 44 31
7 37 40 37 39 21 7 32 45 32
8 39 41 38 42 22 8 33 46 33
9 40 43 40 44 23 9 34 47 34
10 42 44 42 46 24 10 35 48 35
11 44 46 44 49 25 11 36 49 3612 46 48 46 51 26 12 37 50 37
13 48 49 48 53 27 13 38 51 38
14 49 51 50 56 28 14 39 52 39
15 51 52 52 58 29 15 40 53 4016 53 54 53 60 30 16 41 54 4117 55 55 55 63 31 17 42 54 4218 57 57 57 65 32 18 43 55 4319 58 58 59 68 33 19 44 56 44
20 60 60 61 70 34 20 45 57 4521 62 62 63 35 21 46 58 46
22 64 63 65 36 22 47 59 4723 66 65 67 37 23 48 60 48
24 '67 66 68 37 24 49 61 49

50 62 50
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Table E-4. Armed Forces Qualification Test (AFQT)
ASVABs Ila/ltb/12a/12b/13a/13b
1980 Percentile Equivalents

30 March 1984

W-NWl RAW4 ARFT RAU NT RA NQ T RAM4 Tr
TX PERCIT7i E SWE PE1WITTLE SCfOW PgIff ILE 0i PERIEWILE SLXIE PIRCIU f I.E

0.0 1 21.5 2 43.0 12 64.5 30 86.0 64
0.5 1 22.0 2 43.5 12 65.0 31 86.5 65
1.0 1 22.5 2 44.0 13 65.5 32 87.0 66
1.5 1 23.0 2 44.5 13 66.0 32 87.5 67
2.0 1 23.5 3 45.0 13 66.5 33 88.0 68

'-. 2.5 1 24.0 3 45.5 14 67.0 34 88.5 69
3.0 1 24.5 3 46.0 14 67.5 34 89.0 70
3.5 1 25.0 3 46.5 14 68.0 35 89.5 71
4.0 1 25.5 3 47.0 15 68.5 36 90.0 72
4.5 1 26.0 3 47.5 15 69.0 36 90.5 73
5.0 1 26.5 4 48.0 15 69.5 37 91.0 74
5.5 1 27.0 4 48.5 16 70.0 38 91.5 75
6.0 1 27.5 4 49.0 16 70.5 38 92.0 76
6.5 1 28.0 4 49.5 16 71.0 39 92.5 77
7.0 1 28.5 4 50.0 17 71.5 40 93.0 78
7.5 1 29.0 5 50.5 17 72.0 41 93.4 79
8.0 1 29.5 5 51.0 18 72.5 41 94.0 80
8.5 1 30.0 5 51.5 18 73.0 42 94.5 81
9.0 1 30.5 5 52.0 18 73.5 43 95.0 81
9.5 1 31.0 5 52.5 19 74.0 44 95.5 82

10.0 1 31.5 6 53.0 19 74.5 44 96.0 83
10.5 1 32.0 6 53.5 20 75.0 45 96.5 84
11.0 1 32.5 6 54.0 20 75.5 46 97.0 85
11.5 1 33.0 6 54.5 21 76.0 47 97.5 86
12.0 1 33.5 7 55.0 21 76.5 47 98.0 87
12.5 1 34.0 7 55.5 21 77.0 48 98.5 87
13.0 1 34.5 7 56.0 22 77.5 49 99.0 88
13.5 1 35.0 7 56.5 22 78.0 49 99.5 89
14.0 1 35.5 7 57.0 23 78.5 50 100.0 90
14.5 1 36.0 8 57.5 23 79.0 51 100.5 91
15.0 1 36.5 8 58.0 24 79.5 52 101.0 92
15.5 1 37.0 8 58.5 24 80.0 53 101.5 93
16.0 1 37.5 9 59.0 25 80.5 53 102.0 93
16.5 1 38.0 9 59.5 25 81.0 54 102.5 94
17.0 1 38.5 9 60.0 26 81.5 55 103.0 95
17.5 1 39.0 10 60.5 26 82.0 56 103.5 95
1S.0 1 39.5 10 61.0 27 82.5 57 104.0 97
1q.5 1 40.0 10 61.5 27 83.0 58 I04.5 97
19.0 2 40.5 11 62.0 27 83.5 59 105.0 93
19.5 2 41.0 11 62.5 28 C4.0 60
10.0 2 41.5 11 63.0 28 84.5 61
2C.5 2 42.0 11 63.5 29 85.0 62
21.0 2 42.5 12 64.0 30 85.5 63
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Table E-5. Armed Forces Qualification Test (AFQT)
ASVAB 12a 1980 Percentile Equivalents

30 March 1984

PJ~I tT P AAT MN I (rQT Rw.' IJ(r RAU !NWT

SC, PFJY'TILE SCORE POX HINILE ScoFt PErNPLE S,1IW I' I (RTII E SCOIE PDIXE 1.

[. 0.0 1 21.5 2 43.0 13 64.5 32 86.0 70
0.5 1 22.0 2 43.5 13 65.0 33 86.5 71
1.0 1 22.5 2 44.0 13 65.5 34 87.0 72
1.5 1 23.0 2 44.5 14 66.0 35 87.5 73

2.0 1 23.5 3 45.0 14 66.5 36 88.0 74

2.5 1 24.0 3 45.5 14 67.0 36 88.5 75

3.0 1 24.5 3 46.0 15 67.5 37 89.0 76

3.5 1 25.0 3 46.5 15 68.0 38 89.5 77
* 4.0 1 25.5 3 47.0 15 68.5 38 90.0 78

4.5 1 26.0 3 47.5 16 69.0 - 39 90.5 79
5.0 1 26.5 4 48.0 16 69.5 40 91.0 80

5.5 1 27.0 4 48.5 16 70.0 41 91.5 80
6.0 1 27.5 4 49.0 17 70.5 42 92.0 81
6.5 1 28.0 4 49.5 17 71.0 42 92.5 82
7.0 1 28.5 4 50.0 18 71.5 43 93.0 83
7.5 1 29.0 5 50.5 18 72.0 44 93.5 8,

8.0 1 29.5 5 51.0 18 72.5 45 94.0 85

8.5 1 30.0 5 51.5 19 73.0 45 94.5 86

9.0 1 30.5 5 52.0 19 73.5 46 95.0 87
9.5 1 31.0 6 52.5 20 74.0 47 95.5 88

10.0 1 31.5 6 53.0 20 74.5 47 96.0 89
10.5 1 32.0 6 53.5 21 75.0 48 96.5 90

, 11.0 1 32.5 6 54.0 21 75.5 49 97.0 90
11.5 1 33.0 6 54.5 22 76.0 50 97.5 91
12.0 1 33.5 7 55.0 22 76.5 50 98.0 92
12.5 1 34.0 7 55.5 23 77.0 51 98.5 93

13.0 1 34.5 7 56.0 23 77.5 52 99.0 94

13.5 1 35.0 7 56.5 24 78.0 53 99.5 95

14.0 1 35.5 8 57.0 24 78.5 54 100.0 96

14.5 1 36.0 8 57.5 25 79.0 55 100.5 96

15.0 1 36.5 8 58.0 25 79.5 56 101.0 97

15.5 1 37.0 9 58.5 26 80.0 57 101.5 98

16.0 1 37.5 9 59.0 26 80.5 58 102.0 93
16.5 1 38.0 9 59.5 27 81.0 59 102.5 99

17.0 1 38.5 10 60.0 27 81.5 60 103.0 99

17.5 1 39.0 10 60.5 28 82.0 61 103.5

IS.0 1 39.5 10 61.0 28 82.5 63 101.0 (I

1S.5 1 40.0 11 61.5 29 83.0 64 1.1.5

19.0 1 40.5 11 62.0 29 33.5 65 105.0 99
19.5 1 41.0 11 62.5 30 &1.0 639.0 2 41.5 12 63.0 31 84.5 67-.11.5 2 42.0 12 63.5 31 1r5.0 6821.0 2 42.5 12 64.0 32 85.5 69
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Table E-6. Armed Forces Qualification Test (AFQT)
ASVABs l0x/lOy/13c/14

1980 Percentile Equivalents

30 March 1984

"A4 NWqT PAI AR)T PAI !QT I- Ar RA14/1RiT
Sr./JT PET'TTII t kc-2 PF MiI7,L E JYof P.ri trv E S(DIE PER(ITTII.E SOI} PERINT 11.

0.0 1 21.5 1 4340 11 64.5 30 86.0 G7
0.5 1 22.0 1 43.5 11 65.0 30 86.5 68
1.0 1 22.5 1 ., 1.0 11 65.5 31 87.0 69

, i.3 1 23.0 1 44.5 12 66.0 32 87.5 70

2.0 1 23.5 1 45.0 12 6G.5 32 88.0 71
2.5 1 24.0 2 45.5 12 67.0 33 88.5 72
3.0 1 24.5 2 46.0 13 67.5 34 89.0 73

1 25.0 2 46.5 13 68.0 35 89.5 74
4.0 1 25.5 2 47.0 13 68.5 35 90.0 75
4,5 1 26.0 2 47.5 14 69.0 36 90.5 76
5.0 1 26.5 2 48.0 14 69.5 37 91.0 77

- 5.5 1 27.0 2 48.5 14 70.0 38 91.5 78
6.0 1 27.5 3 49.0 15 70.5 38 92.0 79
6.5 1 28.0 3 49.5 15 71.0 39 92.5 80
1.0 1 28.5 3 50.0 16 71.5 40 93.0 81
7.5 1 29.0 3 50.5 16 72.0 41 93.5 82
8.0 1. 29.5 3 51.0 16 72.5 42 94.0 63
3.5 1 30.0 4 51.5 17 73.0 42 94.5 64
9.0 1 30.5 4 52.0 17 73.5 43 95.0 85
9.5 1 31.0 4 52.5 17 74.0 44 95.5 86

10.0 1 31.5 4 53.0 18 74.5 45 96.0 87
10.5 1 32.0 4 53.5 18 75.0 46 96.5 88
11.0 1 32.5 5 54.0 19 75.5 46 97.0 89
11.5 1 33.0 5 54.5 19 76.0 47 97.5 90
12.0 1 33.5 5 55.0 20 71.5 48 98.0 91
12.5 1 34.0 5 55.5 20 7 .0 49 98.5 92
13.0 1 34.5 6 56.0 21 77.5 49 99.0 93
13.5 1 35.0 6 56.5 21 78.0 50 99.5 94
14.0 1 35.5 6 57.0 22 78.5 51 100.0 94
14.5 1 36.0 6 57.5 22 79.0 52 100.5 95
15.0 1 36.5 6 58.0 23 79.5 53 101.0 96
15.5 1 37.0 7 58.5 23 80.0 54 101.5 97
16.0 1 37.5 7 59.0 24 C0.5 55 102.0 93
15.5 1 38.0 7 59.5 24 81.0 56 102.5 93
17.0 1 38.5 8 60.0 25 81.5 57 103.0 99

17.5 1 39.0 8 60.5 25 82.0 58 103.5 99
1'.0 1 39.5 8 61.0 26 82.5 59 104.0 59

".5 1 40.0 8 61.5 26 83.0 60 104.5
1 40.5 9 62.0 27 C3.5 62 105.0 99
1 41.0 9 62.5 27 84.0 G3
1 41.5 10 63.0 28 C4.5 64

.. Z0.5 1 42.0 10 63.5 28 85.0 65
z1.0 1 42.5 10 G4.0 29 C5.5 66
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APPENDIX F: US ARMY

CONVERSION TABLES ASVABs 11/12/13/14

1980 COMPOSITE SCORE EQUIVALENTS

Note: Conversion tables follow for this Laboratory's versions of Army

Composites CL, MM, SC, CO, FA, and OF. Composites GT, GM, EL, and ST were

previously provided by the Center for Naval Analyses and are available in

Maier, M. H., and Sims, W. H. (1982). Constructing an ASVAB score scale in

the 1980 Reference Population. Center for Naval Analyses Report 82-3118.
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Table F-I. Conversion of Sum of Subtest Standard Scores (SSS)
To Any Standard Scores (SS)

Adjusted CL Composite (CL = NO * CS + VE)

S. hI' S SS iy Ss SSS ARMY SS SSS ARMY. SS

60 31 109 69 158 106 199 138
61 32 110 69 159 107 200 38
62 33 11 70 160 108 201 139
63 33 112 71 161 108 202 140
64 34 113 72 162 109 203 141
65 35 114 72 163 110 204 141
66 36 115 73 164 Ill 205 142
67 36 116 74 165 112 206 143
68 37 117 75 166 112 207 144
69 38 118 76 167 113 208 145
70 39 119 76 168 114 209 145
71 39 120 77 169 115 210 146
72 40 121 78 170 115 211 147
73 41 122 79 171 116 212 148
74 42 123 79 172 117 213 148
75 43 124 80 173 118 214 149
76 43 125 81 174 118 215 150
77 44 126 82 175 119 216 151
78 45 127 82 176 120 217 151
79 46 128 83 177 121 218 152
80 46 129 84 178 122 219 153
81 47 130 85 179 122 220 154
82 48 131 85 180 123 221 154
83 49 132 86 181 124 222 155
84 49 133 87 182 125 223 156
85 50 134 88 183 125 224 157
86 51 135 89 184 126 225 158
87 52 136 89 185 127 226 158
88 52 137 90 186 128 227 159
89 53 138 91 187 128 228 160
90 54 139 92 188 129 229 161
91 55 140 92 189 130 230 161
92 56 141 93 190 131 231 162
93 56 142 94 191 131 232 163
94 57 143 95 192 132 233 164
95 58 144 95 193 133 234 164
96 59 145 96 194 134 235 165
97 59 146 97 195 135 236 166
98 60 147 98 19G 135 237 IG7
99 61 148 99 197 136 238 165
100 62 149 99 198 137 239 16Q
101 62 150 100 240 169
102 63 151 101
103 64 152 102
104 65 153 102
105 66 154 103
106 GG 155 104
107 67 156 105
103 67 157 105

85



Table F-2. Conversion of Sum of Subtest Standard Scores (SSS)

To Army Standard Scores (SS)

Adjusted W Composite (MM4- NO + AS + MC + El)

Is ANI Y SS 5S5 AM:IY SS SSS ARIIY SS SSS ARMIY SS

80 27 131 58 102 89 233 120

81 27 132 58 183 90 234 121

82 28 133 59 184 90 235 121

83 28 134 60 185 91 236 122

84 29 135 60 186 92 237 123

85 30 136 61 187 92 238 123

A 86 30 137 62 188 93 239 124

87 31 138 62 189 93 240 125

88 32 139 63 190 94 241 125

89 32 140 63 191 95 242 126

90 33 141 64 192 95 243 126

91 33 142 65 193 96 244 127

92 34 143 65 194 96 245 128

93 35 144 66 195 97 246 128

94 35 145 66 196 98 247 129

95 36 146 67 197 98 248 129

96 36 147 68 198 99 249 130

97 37 148 68 199 99 250 131

98 38 149 69 200 100 251 131

99 38 150 69 201 101 252 132

100 39 151 70 202 101 253 133

101 40 152 71 203 102 254 133

102 40 153 71 204 103 255 134

103 41 154 72 205 103 256 134

104 41 155 73 206 104 257 135

105 42 156 73 207 104 258 136

106 43 157 74 208 105 259. 136

107 43 158 74 209 106 260 137

108 44 159 75 210 106 261 137

109 44 160 76 211 107 262 138

110 45 161 76 212 107 263 139

111 46 162 77 213 108 264 139

112 46 163 77 214 109 265 140

113 47 164 78 215 109 266 140

"A 114 47 165 79 216 110 267 141

115 48 166 79 217 110 268 142

116 49 167 80 218 111 269 142

117 49 168 81 219 112 270 143

N 118 50 169 81 220 112 271 144

119 51 170 82 221 113 272 144
120 51 171 82 222 114 273 145

121 52 172 83 223 114 274 145

122 52 173 84 224 115 275 146

123 53 174 84 225 115 276 147

124 54 175 85 226 116 277 147

125 54 176 85 227 117 278 148

126 55 177 6 228 117 279 140

127 55 170 87 229 116 2CO 149

1 I. 56 179 S7 230 11P 2A1 1.0

179 57 I(10 SOo 231 119 21'2 1J0

130 57 11 Cr, 232 120 203 151
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k- , Table F-2. (Concluded)

n$55 fAllY A." 5"PH fY SS SSS AIIY SS SSJS A101Y SS

10 l51 294 15 3 304 164 314 170

M -52 295 158 305 164 315 170
28r, 153 296 159 3U6 165 316 171
2,7 153 297 B59 307 166 317 172
M 154 298 1 Go 300 166 3 1 fl 172

289 155 299 161 309 167 319 173
M0 15 S 300 161 310 167 320 173
291 156 301 162 311 160

292 156 302 162 312 16915 303 T63 313 169

,,.

4-
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Table F-3. Conversion of Sum of Subtest Standard Scores (SSS)
To Army Standard Scores (SS)

Adjusted SC Composite (SC NO + CS + AS + VE)

SSS A(IIY SS ISS AIIY SS SSS ARMIY SS SSS ARMY SS

CO 24 131 56 182 89 233 121
81 24 132 57 183 89 234 122
82 25 133 57 184 90 235 122
83 26 134 so 185 91 236 123
84 26 135 59 186 91 237 124
85 27 136 59 187 92 238 124
86 28 137 60 188 92 239 125
87 28 138 61 189 93 240 125
88 29 139 61 190 94 241 126
89 29 140 62 191 94 242 127
90 30 141 63 192 95 243 127
91 31 142 63 193 96 .244 128
92 31 143 64 194 96 245 129
93 32 144 64 195 97 24'6 129
94 33 145 65 196 98 247 130
95 33 146 66 197 98 248 131
96 34 147 66 198 99 249 131
97 35 148 67 199 99 250 132
98 35 149 68 200 100 251 132
99 36 150 68 201 101 252 133
100 36 151 69 202 101 253 134
101 37 152 70 203 102 254 134
102 38 153 70 204 103 255 135
103 38 154 71 205 103 256 136
104 39 155 71 206 104 257 136
105 40 156 72 207 105 258 137
106 40 157 73 208 105 259 130
107 41 158 73 209 106 260 138108 42 159 74 210 106 261 139
109 42 160 75 211 107 262 139
110 43 161 75 212 108 263 140
111 43 162 76 213 108 264 141
112 44 163 77 214 109 265 141
113 45 164 77 215 110 266 142
114 45 165 78 216 110 267 143
115 46 166 78 217 111 2GO 143
116 47 167 79 218 112 269 144
117 47 168 60 219 112 270 145
118 48 169 80 220 113 271 145
119 49 170 81 271 113 272 146
120 49 171 82 222 114 2'3 146
121 so 172 G2" 223 115 274 147
122 50 173 83 224 115 275 148
123 51 174 84 225 11) 276 148
124 52 175 84 226 117 271 149
125 52 176 65 .227 117 271; 150
126 53 177 85 228 111; 279 150
127 54 178 r6 229 11,1 ?V6O 151
13 54 179 87 730 119 21;1 IS?1"9 55 180 S7 231 170 71:? 15 2
130 56 161 Gil 232 120 2E.3 153
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Table F-3. (Concluded)

SS$ ARIIf SS sSS AMIlY SS SsS AIIY SS SSS AIRMY SS

- 284 153 293 159 302 165 311 171

285 154 294 160 303 166 312 171

286 155 295 160 304 166 313 172

287 15S 296 161 305 167 314 173

2M8 156 297 162 306 167 315 173
289 157 298 162 307 168 316 174
290 157 299 163 300 169 317 174

291 158 300 164 309 169 318 175

292 159 301 164 310 170 319 176
320 176

:'.

N

4:-

a89

4
1
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Table F-4 Conversion of Sum of Subtest Standard Scores (SSS)
To Army Standard Scores (SS)

Adjusted CO Composite (CO - CS + AR + MC + AS)

ARIsy s_.s -f1yss SSS N SS SSS ARMY SS

80 24 129 5S 170 06 227 117

81 25 130 56 179 87 228 110

82 26 131 57 180 87 229 118

83 26 13? 57 181 88 230 119

04 27 133 58 102 09 231 120

85 28 134 58 183 89 232 120

86 28 135 59 104 90 233 121

87 29 136 60 185 91 234 122

88 29 137 60 186 91 235 122

89 30 138 61 187 92 236 )23

90 31 139 62 188 93 237 123

91 31 140 62 189 93 -238 124

92 32 141 63 190 94 239 125

93 33 142 63 191 94 240 125

94 33 143 64 192 95 241 126

95 34 144 65 193 96 242 127

96 34 145 65 194 96 243 127

97 35 146 66 195 97 244 128
98 36 147 67 196 98 245 128

99 36 148 67 197 98 246 129

100 37 149 68 198 99 247 130

101 38 150 69 199 99 248 130

102 38 151 69 200 100 249 131

103 39 152 70 201 101 250 132

104 40 153 70 202 101 251 132

105 40 154 71 203 102 252 133

106 41 155 72 204 -103 253 134

107 41 156 72 205 103 254 134

108 42 157 73 206 104 255 135

109 43 158 74 207 104 256 13S

110 43 159 74 208 105 257 136

111 44 160 75 209 106 258 137

112 45 161 75 210 106 259 137

113 45 162 76 211 107 260 138

114 46 163 77 212 108 261 139

115 46 164 77 213 106 26? 139

116 47 165 78 214 109 263 140

117 4C 166 7-9 215 110 2G4 140

S116 4! 167 79 21G 1iC ?G Ie. 1

119 49 l6t, F-9 217 111 ?(.G1:?

120 50 169 81 218 111 2:.,7 42

121 50 170 31 219 11, V3

17 51 171 C? zzL 113 ?G' 1,4

173 51 17? 67 ??1 113 270 141

.4 174 5? 173 r. 2-) 11' 71 141,

1?7 54 176 1', 225 116 /71 14 

128 55 171 r ?;16 11G '77.,
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Table F-4. (Concluded)

ss._.Y S ssv ARMLS ss ss

27G 14 0 r7 Iss 298 162 309 169277 149 28" 156 299 163 310 169

27C 149 209 156 300 163 311 170
279 150 290 157 301 164 312 171
280 151 291 158 302 164 313 171
281 151 292 158 303 165 314 172
282 152 293 159 304 166 315 173
283 152 294 159 305 166 316 173
P,4 153 295 160 306 167 317 174
285 154 296 161 307 168 318 175
286 154 297 161 308 168 319 175

320 176

"%9.*4
4*

/',91

'P. % " ' " % , -" % % % " ''% o" "''"% ' - -P,
' , ' ' ' ' ' ' ' ' , ' ' ' ' ' ' W ' '

" ' ' = "
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Table F-5 Conversion of Sum of Subtest Standard Scores (SSS)
To Army Standard Scores (SS)

Adjusted FA Composite (FA AK + CS + MC + MK)

.I 1Y SS SSS ARIIY SS SSS ARIY SS SSS ARMY SS

CO 20 131 58 182 89 233 120

81 28 132 59 183 90 234 121

82 29 133 60 184 90 235 121

83 29 134 60 185 91 236 122

,, 84 30 135 61 186 92 237 122
85 31 136 61 17 92 230 123

86 31 137 62 188 93 239 124

87 32 138 63 189 93 240 124

- 88 32 139 63 190 94 241 125

89 33 140 64 191 95 242 125
90 34 141 64 192 95 243 126
91 34 142 65 193 96 244 127
92 35 143 66 194 96 24-5 127
93 35 144 66 195 97 246 128
94 36 145 67 196 98 247 129
95 37 146 67 197 98 248 129
96 37 147 68 198 99 249 130

97 38 148 69 199 99 250 130
98 38 149 69 200 100 251 131

99 39 150 70 201 101 252 132
100 40 151 70 202 101 253 132
101 40 152 71 203 102 254 133
102 41 153 72 204 103 255 133
103 41 154 72 205 103 256 134
104 42 155 73 206 104 257 135
105 43 156 73 207 104 258 135
106 43 157 74 208 105 259 136
107 44 158 75 209 106 260 136
108 44 159 7S 210 106 261 137
109 45 160 76 211 107 262 138
110 46 161 77 212 W7 263 138
111 46 162 77 213 108 264 139
112 47 163 78 214 109 265 139
113 47 164 78 215 109 266 140
114 48 165 79 216 110 267 141
115 49 166 80 217 110 268 141
116 49 17 80 216 111 2G9 142
117 50 168 81 219 112 270 142
113 51 169 81 220 112 271 143
119 51 170 82 221 113 ^77 ? e
1?0 52 171 83' 222 113 ?73 144
171 52 177 83 223 114 274 145
1?2 53 173 84 224 115 275 145
123 54 174 4 25 115 77G 146

14 54 175 G5 226 11G 277 147
125 55 176 86 227 116 270 147
126 55 177 C6 M211 117 7711 14 ,
127 56 178 7 279 1in ?UO 1411
IN 57 17) L7 2,1 11' 2111 149
129 57 1lo r,8 231 119 150
130 56 11 89 232 119 263 150

92
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Table F-S. (Concluded)

_s_ AUIIY .,S SSS JI1IIY SS SSS AIIIY SS SSS AIlY SS

2,4 152 294 I19 304 165 314 171
25 153 295 159 305 165 315 172286 154 296 160 306 166 316 172
287 154 297 160 307 167 317 173
288 155 298 161 308 167 318 173
299 155 299 162 309 168 319 174
290 156 300 162 310 168 320 175
291 157 301 163 311 169
292 157 302 163 312 170
293 158 303 164 313 170

3b
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Table F-6 Conversion of Sum of Subtest Standard Scores (SSS)
To Army Standard Scores (SS)

Adjusted FA composite (FA a AK + CS + PC * MK)
SSS ANI.Y SS SSS ARIIY SS SSS AIIY SS SSS ARHY SS

' 80 26 131 57 182 89 233 121

81 26 132 so 163 90 234 121
82 27 133 so 104 90 235 122
83 27 134 59 185 91 236 122
e4 28 135 60 106 91 237 123
85 29 136 60 187 92 238 124
86 29 137 61 18 93 239 124
87 30 138 62 189 93 240 125
88 30 139 62 190 94 241 126
89 31 140 63 191 95 242 126
90 32 141 63 192 95 243 127
91 32 142 64 193 96 244 127
92 33 143 65 194 96 245 128
93 34 144 65 195 97 24G 129
94 34 145 66 196 98 247 129
95 35 146 67 197 98 248 130
96 35 147 67 198 99 249 131
97 36 148 68 199 99 250 131
98 37 149 68 200 100 251 132
99 37 150 69 201 101 252 132
100 38 151 70 202 101 253 133
101 39 152 70 203 102 254 134
102 39 153 71 204 103 255 134
103 40 154 72 205 103 256 135
104 40 155 72 206 104 257 136
105 41 156 73 207 104 258 136
106 42 157 73 208 105 259 137
107 42 158 74 209 106 260 137
108 43 159 75 210 106 261 138
109 44 160 75 211 107 262 139
110 44 161 76 212 108 263 139
111 45 162 76 213 108 264 140
112 45 163 77 214 109 265 140
113 46 164 78 215 110 266 141
114 47 165 78 216 110 267 142
115 47 166 79 217 111 260 142
116 48 167 0 218 Ill 2611 143
117 49 163 CO 219 112 270 144
11G 49 169 e1 220 113 271 1V.4
119 50 170 81 221 113 ?77 145
170 50 171 F2 222 114 273 141,
1?1 51 172 0 223 114 771 146
12? 52 173 S3 "??0 115 77., 147
123 5? 174 S4 225 116 276 It 7
124 53 175 85 226 116 Ml/ 143
s125 53 176 r,5 227 117 771: 1I

1,6 54 177 V6 278 117 ?/'J 149)
IZ7 55 17S rG 779 111 ?eO ISO
128 55 17 M7 730 11N 701 15o
129 56 1:10 89 731 119 ?L '/ I'll
130 57 Ii 8 32 120 213
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Table F-6. (Concluded)

SS; ARMY SS SS, ARMY SS SSs ARMY SS Ss pmY SS

294 151 294 157 304 163 314 169

285 151 295 157 305 164 315 170

286 152 296 15 306 164 316 170

2837 153 297 159 307 165 317 171

208 153 298 159 308 165 318 171

289 154 299 160 309 166 319 172

290 155 300 161 310 167 320 173

291 155 301 161 311 167
292 156 302 162 312 168

293 156 303 162 313 168

)
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' LI;APPENDIX G: US MARINE CORPS

~CONVERSION TABLES ASVABs 11/12/13/14

~1980 COMPOSITE SCORE EQUIVALENTS

Note: These tables were provided by the Center for Naval Analyses and have

been verified by this Laboratory. Please see CNA Memorandum 84-0426, 14 March

"" 1984 on Marine Corps Aptitude Composite Tables for ASVAB 8/9/10/11/12/13/14 in

: Z ' the 1980 Reference Population by W. H. Sims.
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Table G-1. US Marine Corps Conversion Tables
ASVABs 11/12/13/14

1980 Composite Scores .Equivalents

SSS MM CL GT EL SSS SSS MM CL GT EL 'SSS

60-70 40 40 60-7o 115 ?1 '13 74 52 1TV

71 40 40 71 11r 52 73 .74 53 116

72 40 41 72 117 53 74 75 53 117

73 40 42 73 110 .53 75 76 54 11

74 41 43 74 119 54 76 77 54 119

75 41.3 75 120 54 77 77 55 120

76 42 44 76 121 55 77 78 55 121

77 43 45 77 122 55 7b 79 56 122

78 44 46 78 123 56 79 80 57 123

79 45 46 79 124 57 80 80 57 124

80 40 45 47 40 80 125 57 80 81 58 125

81 40 46 48 40 81 126 58 81 82 58 126

U 40 47 49 40 82 127 58 82 83 59 127
404 0128 59 83 83 59 12684 40 48 50 40 84 129 59 84 84 60 129

85 40 49 51 40 85 130 60 84 85 60 130

86 40 .50 52 40 86 1 61 e5 86 61 131
87 40 51 52 40 87 132 61 86 86 62 132

88 40 52 53 .40 88 133 62 87 67 62 133

89 40 52 54 40 89 134 62 88 88 63 134

90 40 53 55 40 90 135 63 O8 e 63 135

91 40 54 55 40 91 136 63 89 89 64 136

92 40 55 56 40 92 137 64 90 90 64 137

93 40 55 57 40 93 138 65 91 91 65 138

94 40 56 58 40 94 139 65 91 92 66 139

95 40 57 58 41 95 140 66 92 92 66 140

96 41 58 59 41 96 141 66 93 9 67 141

97 41 59 60 42 97 142 67 94 94 67 142

98 42 59 61 42 98 143 67 95 95 68 143

99 42 60 62 43 99 144 60 95 96 68 144

100 43 61 62 44 100 145 69 96 96 69 145

101 43 62 63 44 101 146 69 97 97 70 146

102 44 63 64 45 102 147 70 99 98 70 147

103 45 63 65 45 103 140 70 98 99 71 148

104 45 64 65 46 104 149 71 99 99 71 149

105 46 65 66 46 105 150 71 100 100 72 150

106 46 66 67 47 106 151 72 101 101 72 151

I0 47 66 60 47 107 152 73 102 102 73 152

103 47 67 68 40 100 153 73. 102 102 74 153

g09 48 60 69 49 109 154 74' 103 103 74 154

1t0 49 69 70 49 110 155 74 104 104 75 155

I1 49 70 71 50 111 156 75 101 105 75 156

112 50 70 71 50 112 157 75 106 105 76 157
3 50 71 7V 51 Ill.y 76 106 106 76 IsB

114 51 72 73 51 1l4 159 77 107 107 77 159

97



Table G-1. (Continued)

SSS MM CL GT EL SSS SSS MM CL GT EL SSS

160 77 10. 100 77 160 20- 10 I,41 12 103 205
161 70 109 100 70 161 206 1M 144 142 103 206
162 70 109 109 79 162 207 104 145 143 104 207
163 79 110 110 79 163 200 105 145 144 105 200
164 79 111 II1 00 164 209 105 146 145 105 209

165 00 112 111 00 165 210 106 147 145 106 210
166 81 113 112 81 166 211 106 148 146 106 211
167 01 113 113 81 167 212 107 149 147 107 212
168 02 114 114 82 168 213 107 149 140 107 213
169 02 115 114 83 169 214 100 150 148 100 214

170 83 116 115 83 170 215 109 151 149 109 215
171 83 116 116 84 171 216 109 152 150 109 216
172 84 117 117 84 172 217 110 152 151 110 217
173 85 118 117 85 173 218 110 153 151 110 210
174 85 119 118 85 174 219 I11 154 152 I1 219

" 175 86 120 119 06 175 220 111 55 153 Ill 220
176 86 120 120 87 176 221 112 156 154 112 221
177 87 121 120 87 177 222 113 156 154 113 222
178 87 122 121 80 178 223 1 157 155 113 223
179 88 123 122 80 179 224 114 158 156 114 224

100 89 123 123 89 180 225 114 159 157 114 225
181 89 124 123 89 181 226 115 159 157 115 226
182 90 125 "124 90 182 227 115 160 158 115 227
103 90 126 125' 90 183 228 116 160 159 116 228
184 91 127 126 91 184 229 117 160 160 116 229

185 91 127 127 92 185 230 117 160 160 117 230
186 92 128 127 92 186 231 118 160 160 110 231
187 93 129 128 93 187 232 118 160 160 118 232
188 93 130 129 93 188 233 119 160 160 1-9 233
109 94 131 130 94 189 234 119 160 160 119 234

190 94 131 130 94 190 235 120 160 160 20 235
191 95 132 131 95 191 236 121 160 160 120 236
192 95 133 1"2 96 192 237 121 160 160 121 237
'93 96 134. 133 96 193 233 122 160 16O 122 258
194 97 131 133 97 194 239 122 160 160 122 239

195 97 135 134 97 195 240 123 160 160 123 240
196 93 156 135 93 196 241 123 123 '.I
197 93 13-1 136 90 19"1 242 124 124 242
I9 99 139 136 99 19q 243 125 124 2.11
199 99 130 137 100 195 244 125 125 .44

200 100 139 133 100 200 245 126 126 245
201 101 140 139 101 201 246 126 26 ?
'02 101 141 139 01 20? 247 127 11"1
203 1d2 141 1.40 10 ? 20 243 1:,'1 ,7 .11
J04 102 142 14 102 ( 249 120 120 .'4)

98



Table G-1. (Concluded)

, ._,J .M [ GI LL .'S SSS MM CL 6l CL 3Ss

0 1 120 5 295 154 154 295

70, , 12 ,.j 296 155 154 296
130 2', 297 155 155 297

1 50 150 3 298 156 156 298
274 1 131 254 299 157 156 299

131 131 2 300 157 157 300
132 256 301 158 57 501

, 133 132 257 302 158 158 302
250 133 133 250 303 159 159 303
-29 134 133 259 304 159 159 304

'2 14 134 260 305 160 159 30
I 135 135 261 306-320 160 160 306- 20

; ~15 135 262

65 136 136 263
v74 137 136 264

' ','7 137 265
266 1)6 137 266
267 138 138 267
269 139 139 260
269 139 139 269

270 140 140 270
271 141 140 271
212 141 141 272
213 142 141 273
214 142 142 274

2"15 143 143 275
2'16 143 143 276
277 144 144 277
2 8 145 144 273
279 145 145 279

7i 146 145 210

,7. 146 146 2111
2t2 147 146 282
?I" W 147 147 283
2fq 148 148 20.1

,"S 149 149 2 :5
2;-6 4 jI'. 1 49 286, 1 1-19 287

51 1',0 21i9

292 "5 ,2 2911
;''0 ,1 15 21
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:-" APPENDIX H: US AIR FORCE APTITUDE COMPOSITES

!i ASVABs 11/12/13/14

1980 PERCENTILE SCORE EQUIVALENTS
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Table H-i. US Air Force Aptitude Area Composites
ASVABs 11/12/13/14

1980 Percentile Score Equivalents
b April 1984

SSS MECH ADMIN GEN ELEC SSS SSS MECH ADMIN GEN ELEC SSS
- 7R 7AT T7 -T77 - T- -TTT7 T 71T7

40 1 40 80 1 2 18 1 bu
41 1 41 81 1 2 19 1 81
42 1 42 82 1 2 2U 1 82
43 1 43 83 1 2 21 1 d3
44 1 44 84 1 2 22 1 84

1 45 85 1 3 23 1 db
4 1 46 86 1 3 25 1 86
47 1 47 87 1 3 26 1 81
48 1 48 88 1 3 27 1 68
49 1 49 89 1 3 29 1 31

50 1 50 90 1 4 30 1 90
51 1 51 91 1 4 32 1 91
52 1 52 92 1 4 33 1 9)

53 1 53 93 1 4 34 1 93
54 1 54 94 1 4 36 1 94

55 1 55 95 1 5 37 1 95
56 1 56 96 1 5 39 1 9b
57 1 57 97 1 5 41 1 97
58 1 58 98 1 5 42 1 98
59 2 59 99 1 6 44 1 99

60 1 2 60 100 1 6 46 1 10
61 1 3 61 101 1 6 48 1 ll
62 1 3 62 102 1 6 50 1 102
63 1 4 63 103 1 7 52 1 103
64 1 4 64 104 1 7 53 1 IU4

65 1 5 65 105 1 7 5b 1 lob
66 1 5 66 106 1 8 57 1 106
67 1 6 67 107 1 8 59 l 107
68 1 7 68 108 1 8 62 1 108
69 1 8 69 10Y 1 9 64 1 1ug

70 1 9 70 110 1 9 66 1 llu
71 1 9 71 Ill 1 10 68 1 Ill
72 1 10 72 112 1 10 70 1 l1z
73 1 11 73 113 1 11 7Z 1 113
74 1 12 74 114 1 11 74 1 114

75 1 13 75 115 1 Il 76 1 115
76 1 14 76 116 1 12 78 1 116
77 1 15 77 117 1 12 8U 1 117
78 1 16 78 118 1 13 82 1 11
79 2 17 79 119 1 13 84 1 119
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Table H-I. (Continued)

SSS MECH ADMIN GEN ELEC SSS SSS MECH ADMIN GEN ELEC SSS
- TRT -T TT -(rT - - TT-TT 7T

120 1 14 85 1 120 160 15 60 16 16u

121 1 14 87 1 121 161 16 61 17 161

122 1 15 89 1 122 162 17 63 17 162

123 1 15 91 1 123 163 18 65 18 163

124 1 16 93 1 124 164 18 67 19 164

125 1 17 95 1 125 165 19 68 19 165

126 1 17 97 1 126 166 20 70 U 16b

127 1 18 98 1 127 167 21 72 21 167

128 1 19 99 1 128 168 21 74 22 16b

. 129 2 20 (Thru SSS 1 129 169 22 76 22 169

160) 170 23 77 23 1IN

130 2 20 1 130 171 24 79 24 171

131 2 21 1 131 172 25 80 25 172
132 2 22 1 132 173 26 82 26 173

133 2 23 2 133 174 26 83 z7 174

134 3 24 2 134 175 27 85 28 175

135 3 25 2 135 176 28 8b 29 l1b

136 3 26 2 136 177 29 87 JU 177

137 4 27 3 137 178 30 89 31 178

138 4 28 3 138 179 31 90 J2 179

139 4 29 4 139 180 32 92 32 180

140 5 30 4 140 181 33 93 33 181
141 5 31 4 141 18 34 94 34 182

142 5 32 5 142 183 35 95 35 183

143 6 34 5 143 184 36 95 36 184

144 6 35 6 144 185 37 96 37 1b5

145 7 36 6 145 186 38 97 38 18b

146 7 37 7 146 187 39 98 39 187

147 8 39 8 147 188 40 98 40 18b

148 8 40 8 148 189 40 99 41 189
149 9 41 9 149 19u 41 (Thru SSS 4,/ 19U

150 9 43 9 150 191 42 240) 43 I1

151 10 45 10 151 192 43 43 192

152 11 46 11 152 193 44 44 194

153 11 48 11 153 194 45 4b 194
154 12 50 12 154 195 46 4b 195

155 12 51 13 155 196 47 4/ 19t

156 13 53 13 156 197 48 48 197

157 13 54 14 157 198 49 49 198

158 14 56 14 158 199 5, 5U hog

159 15 58 15 159
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V.

1'

- Iaole H-I. (Concluded)

SSS MECH ADMIN GEN ELEC SSS SSS MECH ADMIN GEN ELEC SSS
T-- f T - - ThY (A)TTT t7

200 51 50 200 235 81 81 235
201 52 51 201 236 81 81 236
202 53 52 202 237 82 82 237
203 54 53 203 238 83 83 238
24 55 54 204 239 83 84 239
205 56 55 205 240 84 85 240
206 57 56 206 241 85 86 241
207 58 57 207 242 86 86 242

* 208 59 58 208 243 86 87 243.
209 60 59 209 244 87 88 244
210 60 60 210 245 88 88 245
211 61 61 211 246 88 89 246
21? 62 62 212 247 89 90 247
213 63 62 213 248 89 90 248
214 64 63 214 249 90 91 249
215 65 64 215 250 91 92 250
216 66 65 216 251 91 9 251
217 67 66 217 252 92 93 252
218 68 67 218 253 92 93 253
219 68 67 219 254 93 94 254
220 69 68 220 255 93 95 55
221 70 69 221 256 94 95 256
222 71 70 222 257 94 96 257
223 72 71 223 258 95 9b 258
224 72 72 224 259 96 97 259
225 73 72 225 260 96 97 260
226 74 73 226 261 96 98 261
227 74 74 227 262 97 98 262
2928 75 75 228 263 97 98 2b3
229 76 76 229 264 98 99 264
230 77 76 230 265 98 (Thru SSS 265
231 78 77 231 266 98 = 320) 266
232 78 78 232 267 99 267
233 79 79 233 (Thru SSS
234 80 80 234 - 320)

I
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APPENDIX I: RAW SCORE CONVERSIONS (HALF POINT) OF AFQT

TO PERCENTrILES IN 1944 and 1980 METRICS
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Table I-I. RAW Score Comparisons (Half Point) of Armed Forces Qualification
Test (AFQT) to Percentiles in 1944 and 1980 Metrics

30 March 1984

RAW RAW RAW RAW
AFQT AFQT AFQT AFQT
SCORE 1944 1980 SCORE 1944 1980 SCORE 1944 1980 SCORE 1944 1980

0.0 1 1 26.5 2 52.0 18 17 77.5 49
0.5 1 27.0 4 2 52.5 17 78.0 54 50
1.0 1 1 27.5 3 53.0 19 18 78.5 51
2.0 1 1 28.0 5 3 53.5 18 79.0 56 52
2.5 1 28.5 3 54.0 20 19 79.5 53
3.0 1 1 29.0 5 3 54.5 19 80.0 58 54
3.5 1 29.5 3 55.0 20 20 80.5 55
4.0 1 1 30.0 6 4 55.5 20 81.0 59 56
4.5 1 30.5 4 56.0 21 21 81.5 57
5.0 1 1 31.0 6 4 56.5 21 82.0 61 58
5.5 1 31.5 4 57.0 22 22 82.5 59
6.0 1 1 32.0 7 4 57.5 22 83.5 63 60
6.5 1 32.5 5 58.0 23 23 83.0 62
7.0 1 1 33.0 7 5 58.5 23 84.0 65 63
7.5 1 33.5 5 59.0 24 24 84.5 64
8.0 1 1 34.0 8 5 59.5 24 85.0 66 65
8.5 1 34.5 6 60.0 25 25 85.5 66
9.0 1 1 35.0 8 6 60.5 25 86.0 68 67
9.5 1 35.5 6 61.0 26 26 86.5 68
10.0 1 1 36.0 9 6 61.5 26 87.0 70 69
10.5 1 36.5 6 62.0 28 27 87.5 70
11.0 1 1 37.0 9 7 62.5 27 88.0 72 71
11.5 1 37.5 7 63.0 29 28 88.5 72
12.0 1 1 38.0 10 7 63.5 28 89.0 74 73
12.5 1 38.5 8 64.0 30 29 89.5 74
13.0 1 1 39.0 10 8 64.5 30 90.0 76 75
13.5 1 39.5 8 65.0 31 30 90.5 76
14.0 1 1 40.0 11 8 65.5 31 91.0 78 77
14.5 1 40.5 9 66.0 33 31 91.5 78
15.5 1 1 41.0 12 9 66.5 32 92.0 80 79
16.0 1 1 41.5 10 67.0 34 33 92.5 80
16.5 1 42.0 12 10 67.5 34 93.0 82 81
17.0 1 1 42.5 10 68.0 36 35 93.5 82
17.5 1 43.0 13 11 68.5 35 94.0 83 83
18.0 1 1 43.5 11 69.0 38 36 94.5 84
18.5 1 44.0 13 11 69.5 37 95.0 85 85
19.0 1 1 44.5 12 70.0 40 38 95.5 86
19.5 1 45.0 14 12 70.5 38 96.0 86 87
20.0 1 1 45.5 12 71.0 42 39 96.5 88
20.5 1 46.0 14 13 71.5 40 97.0 86 89
21.0 1 1 46.5 13 72.0 44 41 97.5 90
21.5 1 47.0 15 13 72.5 42 98.0 88 91
22.0 1 1 47.5 14 73.0 46 42 98.5 92
22.5 1 1 48.0 15 14 73.5 43 99.0 90 93
23.0 2 1 48.5 14 74.0 48 44 99.5 94
23.5 1 49.0 16 15 74.5 45 100.0 91 94
24.0 3 2 49.5 15 75.0 49 46 100.5 95
24.5 2 50.0 16 16 75.5 46 101.0 93 96
25.0 3 2 50.5 16 76.0 50 47 101.0 97
25.5 2 51.0 17 16 76.5 47 102.0 95 98
26.0 4 2 51.5 16 77.0 52 49 102.5 99
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Table 1-2. AFQT 8A

Cumulative Proportion for Half-Point Raw Score Values in 1980 Youth
Population After Adjustment for Numerical Operations Subtest

Raw Cumulative Raw Cumulative Raw Cumulative Raw Cumulative
Score Proportion Score Proportion Score Proportiona Score Proportion

.0 .000054 30.0 .035757 56.0 .207313 82.0 .581737

.5 .000108 30.5 .037807 56.5 .212271 82.5 .592756
1.0 .000162 31.0 .039856 57.0 .217231 83.0 .b04044
2.0 .000214 31.5 .041906 57.5 .222207 83.5 .615468
2.5 .000260 32.0 .044005 58.0 .227206 84.0 .b26892
3.0 .000303 32.5 .046201 58.5 .232216 84.5 .638109
4.0 .000347 33.0 .048447 59.0 .237226 85.0 .b48912
5.0 .000387 33.5 .050692 59.5 .242235 85.5 .659423
5.5 .000423 34.0 .052937 60.0 .247245 86.0 .669761
6.0 .000465 34.5 .055199 60.5 .252255 86.5 .680U13
7.0 .000523 35.0 .057512 61.0 .257265 87.0 .b9W265
7.5 .000604 35.5 .059879 61.5 .262263 87.5 .700517
8.0 .000722 36.0 .062264 62.0 .267210 88.0 .710769
8.5 .000856 36.5 .064652 62.5 .272093 88.5 .7Z1125
9.0 .000991 37.0 .067114 63.0 .276948 89.0 .731772
9.5 .001126 37.5 .069715 63.5 .282383 89.5 .742687
11.5 .001261 38.0 .072383 64.0 .288977 90.0 .753682
12.0 .001396 38.5 .075052 64.5 .296172 90.5 .764360
12.5 .001531 39.0 .077932 65.0 .303360 91.0 .774403
13.0 .001666 39.5 .081234 65.5 .310467 91.5 .784127
14.0 .001832 40.0 .084748 66.0 .317522 92.0 .793852
14.5 .002057 40.5 .088251 66.5 .324656 92.5 .803561
15.0 .002299 41.0 .091730 67.0 .331947 93.0 .813226
15.5 .002507 41.5 .095184 67.5 .339317 93.5 .822784
16.0 .002717 42.0 .098573 68.0 .346687 94.0 .832201
16.5 .003051 42.5 .101875 68.5 .353969 94.5 .841555
17.0 .003576 43.0 .105140 69.0 .361078 95.0 .850909
17.5 .004208 43.5 .108406 69.5 .368099 95.5 .860262
18.0 .004891 44.0 .111722 70.0 .375329 96.0 .869616
18.5 .005655 44.5 .115136 70.5 .383118 96.5 .878970
19.0 .006484 45.0 .118600 71.0 .391400 97.0 .888324
19.5 .007328 45.5 .122065 71.5 .399825 97.5 .897677
20.0 .008173 46.0 .125594 72.0 .408249 98.0 .907031
20.5 .009018 46.5 .129253 72.5 .416674 98.5 .916385
21.0 .009862 47.0 .132977 73.0 .424993 99.0 .925738
21.5 .010706 47.5 .136701 73.5 .433102 99.5 .935082
22.0 .011548 48.0 .140425 74.0 .441105 100.0 .944406
22.5 .012387 48.5 .144149 74.5 .449065 100.5 .953368
23.0 .013328 49.0 .147873 75.0 .456734 101.0 .961382
23.5 .014482 49.5 .151542 75.5 .463951 101.5 .9b855Z

24.0 .015790 50.0 .155083 76.0 .470963 102.0 .975474
24.5 .017191 50.5 .158529 76.5 .478123 102.5 .981828

- 25.0 .018638 51.0 .161971 77.0 .485580 103.U .986824
25.5 .020132 51.5 .165446 77.5 .493392 103.5 .990634
26.0 .021720 52.0 .169228 78.0 .501810 104.0 .993873
26.5 .023356 52.5 .173593 78.5 .510820 104.5 .996936
27.0 .024991 53.0 .178250 79.0 .520070 105.0 I.OUUUUU
27.5 .026626 53.5 .182906 79.5 .529605
28.0 .028261 54.0 .187631 80.0 .539579
28.5 .029964 54.5 .192493 U .549761
29.0 .031802 55.0 .197424 81.0 .b60135
29.5 .033743 55.5 .202361 81.5 .570853
aCumulative oroportion after smaothina raw freauencv wit 'J]NSH.
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